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(57) Abstract: 

PROBLEM TO BE SOLVED: To provide an AC^gDP 
capable of suppressing or avoiding errone ous 
d i schargi ng. 

SOLUTION: On the side with a hack face glass 
substrate, column electrodes W1-Wm are arranged 
at a constant pitch in the first direction D1. 
Row electrodes X1-Xn and ones Y1 -Yn are 
composed of band-shaped parent electrodes Xb1- 
Xbn and ones Yb1-Ybn extending in the second 
direction D2 and transparent electrodes Xt and 
Xt in square shape with one-side ends connected 
to the parent electrodes Xb1-Xbn and the others 
Yb1-Ybn in such an arrangement that they are 
laid at a constant pitch alternately on that 
surface of a front face glass substrate on its 
side with. t,hjg_dj_ scharge space 111. , The 
transparent electrodes Xt and Yt are overhung 
zigzag into one of two unit regions AR 
adjoining in the first direction D1 in such a 
way as pinching the parent electrodes Xb1 and Yb1 with which one-side ends of 
the transparent electrodes Xt and Yt are connected. Each unit region AR is 
divided into a discharge cell C having a discharge gap fo rmed from the opposing 
edges of the transparent electrodes Xt and Yt and a non-discharge cell NC n ot 
hay_LQg_ao.y_dlschar.ge_gap,-- whe.r_eln J,he_dJ^ch.ar.ge__ceJ J_C_i_s npt_ad j omjjTg_ i_n_ the 
f i r st d i rect i on D1 nor second d i rect i on D_2. 
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(1) Japanese Patent Application Laid-Open No.P2000-357463A 

"Method of Driving AC Plasma Display Panel, Plasma Display Device and AC Plasma 
Display Panel" 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[The technical field to which invention belongs] This invention relates to the structure, 
the drive method, and plasma display equipment of an alternated type plasma display 
panel (it is hereafter called "AC-PDP"). 
[0002] 

[Description of the Prior Art] Research various [ as thin television or a thin display 
monitor ] in a plasma display panel (PDP) is made. In it, there is field electric discharge 
type AC-PDP as one of the AC-PDP which has a memory. Drawing 25 is used for below 
and the structure of this AC-PDP is explained to it. 

[0003] Drawing 25 is the perspective diagram extracting and showing a part of structure 
of AC-PDP101 concerning the 1st conventional technology, and AC-PDP of such 
structure is indicated by JP,7-140922,A and JP,7-287548,A. As shown in drawing 25 , 
AC-PDP101 is equipped with the front- windshield substrate 102 which is the screen, and 
the tooth-back glass substrate 103 by which opposite arrangement was carried out on 
both sides of the front- windshield substrate 102 and discharge space 111. In addition, 
although both the glass substrates 102,103 are arranged so that the crowning of a septum 
110 may contact the below -mentioned dielectric-layer 106A, in drawing 25 , the state of 
explanation where both the glass substrates 102,103 were pulled apart is illustrated for 
convenience. This point is the same also in below-mentioned drawing 28 and below- 
mentioned drawing 29 . 

[0004] On the front face by the side of the discharge space 1 1 1 of the front-windshield 
substrate 102, extended formation of every n line electrodes 104 and line electrodes 105 
(all are transparent electrodes) which accomplish a pair mutually is carried out, 
respectively. However, as shown in drawing 25 , in having the metal auxiliary electrodes 
(it is called a "mother electrode" or a "bus electrode") 104a and 105a for an impedance 
supplying current from the circuit section low in the part on each front face of the line 
electrode 104,105, it calls each also including the metal auxiliary electrode concerned 
"the line electrode 104" and "line electrode 105" to it. The dielectric layer 106 is formed 
so that both the line electrode 104,105 may be covered. Moreover, as shown in drawing 
25 , the protective coat 107 which consists of MgO (magnesium oxide) which is a 
dielectric on the front face of a dielectric layer 106 may be formed by methods, such as a 
vacuum deposition, names generically a dielectric layer 106 and a protective coat 107 in 
this case, and calls it "dielectric-layer 106A." 

[0005] On the other hand, on the front face by the side of the discharge space 1 1 1 of the 
tooth-back glass substrate 103, extended formation is carried out so that the line electrode 
104,105 and m train electrodes 108 may cross at right angles (grade separation), and 
between the adjoining train electrodes 108, extended formation of the septum 1 10 is 
carried out in parallel with the train electrode 108. This septum 110 also plays the role of 
the support for supporting so that PDP may not be crushed by atmospheric pressure while 
playing the role which separates each electric discharge cell. Into the U character type 
slot where the above-mentioned front face of the tooth-back glass substrate 103 and the 
adjoining septum 110 meet and which is a both-sides wall surface, with is specified, and 
in the U character type slot unit concerned It is arranged in the shape of a stripe in 



predetermined sequence so that the fluorescent substance layer of fluorescent substance 
layer 109R for red (R) luminescence or fluorescent substance layer 109B (it names 
generically and is called "the fluorescent substance layer 109") for G or fluorescent 
substance layer 109 blue (B) luminescence for green (G) luminescence may cover the 
train electrode 108. In addition, a dielectric layer is prepared on the above-mentioned 
front face of the tooth-back glass substrate 103 so that the train electrode 108 may be 
covered, and there is also AC-PDP of the structure where a septum 110 and the 
fluorescent substance layer 109 are arranged on the dielectric layer concerned. 
[0006] The front- windshield substrate 102 equipped with above-mentioned structure and 
the tooth-back glass substrate 103 of each other are sealed in the periphery section which 
is not illustrated in drawing 25 , and the gas for electric discharge, such as Ne-Xe mixed 
gas and helium-Xe mixed gas, is enclosed with the space between both the glass 
substrates 102,103 (discharge space 1 1 1) by the pressure below atmospheric pressure. 
AC-PDP101 - setting — a line electrode pair - the grade separation portion of 104,105 
and the train electrode 108 - with, the one electric discharge cell (it is called a 
"luminescence cell" or a "display cell") concerned of PDP is specified And like AC- 
PDP 101, in PDP for a full color display, it is three electric discharge cells which consist 
of every one each for the object for red luminescence, the object for green luminescence, 
and blue luminescence, with 1 pixel is accomplished. At this time, drawing 25 shows the 
structure for 1 pixel of AC-PDP101. 

[0007] The list (array) of a pixel required in order to display the horizontal line or this 
horizontal line of a line writing direction of the luminescent color which is made to turn 
on the luminescence cell of all the luminescent color, and is obtained by the following 
explanation here is called "display line." If the predetermined voltage of the line electrode 
104,105 is impressed to one pair by AC-PDP101 at this time, one display line (electric 
discharge cell which belongs) can be made to be able to turn on (it chooses). Thus, an 
array with which three electric discharge cells which accomplish 1 pixel are located in a 
line with a horizontal line may be called "stripe array." 

[0008] The discharge space 1 1 1 prolonged in AC-PDP101 along with the longitudinal 
direction of the train electrode 108 divided by the septum 1 10 (i) (line) ~ an electrode 
pair ~ with the "luminescence field" or the "viewing area" which constitutes the electric 
discharge cell to which 104,105 belongs (-- the electrode pair which ii(s)) adjoins ~ it is a 
field between 104,105 (or each adjoining field of two or more electric discharge cells 
arranged along with the above-mentioned longitudinal direction), and can distinguish to 
"the field non-emitting light" or the "non-display field" which does not participate in 
display luminescence of PDP In the following explanation, the structure which forms the 
field in the (ii) discharge space 1 1 1 non-emitting light, i.e., the structure between the 
electric discharge cells which adjoin along with the longitudinal direction of the train 
electrode 108, will be called for convenience "non-discharging cell (or the cell non- 
emitting light or a non-display cell)" to the luminescence field which constitutes (i) 
electric discharge cell. 

[0009] Moreover, while calling the gap between two line electrode pair 104,105 which 
accomplishes the (i) pair and forms electric discharge in an electric discharge cell among 
the gaps between the adjoining line electrodes 104,105 (gap) "discharging gap (or front 
gap) DG", the gap between two line electrodes 104,105 belonging to each of the electric 
discharge cell which carries out (ii) contiguity which confront each other mutually will be 



called "non-discharging gap (or back gap) NG." this time ~ a non-discharging cell - as ~ 
an electric discharge cell - the same (it belongs to the electric discharge cell which 
adjoins, respectively) -- the point of two line electrodes 104,105 and the train electrode 
108 crossing in two levels - with, although it has the discharge space 1 1 1 (non- 
discharging field) specified, in AC-PDP101, the distance of non-discharging gap NG is 
set up so widely that electric discharge is not produced 

[0010] Now, the black insulating material in the above-mentioned non-discharging cell 
may be arranged. At this time, since black insulating material is arranged in the shape of 
a stripe and is visible as a black horizontal line in the screen of PDP, it may be called 
"black stripe." Thus, by making black the cell which is the portion which is unrelated to 
image display non-emitting light, although the fluorescent substance material itself is 
white at the time of un-emitting light therefore, the contrast which was a problem can be 
raised. 

[001 1] Next, AC-PDP201 concerning the 2nd conventional technology is explained using 
drawing 26 and drawing 27 . Drawing 26 is the plan of AC-PDP201 concerning the 2nd 
conventional technology, and drawing 27 is drawing of longitudinal section in the I-I line 
in drawing 26 . AC -PDP which has such structure is indicated by JP,6-12026,A. As 
shown in drawing 26 and drawing 27 , AC-PDP201 is equipped with the front- windshield 
substrate 202 which is the screen, and the tooth-back glass substrate 203 by which 
opposite arrangement was carried out on both sides of the front-windshield substrate 202 
and discharge space 211. And the line electrode 204 and the line electrode 205 are 
formed at equal intervals by turns, respectively on the front face by the side of the 
discharge space 211 of the front-windshield substrate 202. In addition, like above- 
mentioned AC-PDP101, this line electrode 204,205 may consist of combination of a 
transparent electrode and a mother electrode, and, in this case, also calls the electrode 
which consists of a transparent electrode and a mother electrode "line electrode 204,205." 
And the dielectric 206 and the protective coat 207 (it names generically and referred to as 
"dielectric-layer 206 A") are formed one by one on the line electrode 204,205. 
[0012] On the tooth-back glass substrate 203, extended formation is carried out so that 
the line electrode 204,205 and the train electrode 208 may cross at right angles (grade 
separation), and the dielectric layer 212 is formed so that the train electrode 208 may be 
covered. And opposite arrangement of both the glass substrates 202,203 is carried out 
through the septum 210. it is shown in drawing 26 ~ as — the space between both the 
glass substrates 202,203 ~ both the glass substrates 202,203 and a septum ~ with, it is 
divided by the discharge space 21 1 of two or more six prismatics At this time, the septum 
210 is arranged so that abbreviation coincidence may be carried out at a part for the 
intersection of the gap between the line electrodes 204,205 which the center of each 
discharge space 211 adjoins in the plan of drawing 26 , and the train electrode 208. Here, 
in AC-PDP201, each gap between the adjoining line electrodes 204,205 accomplishes 
discharging gap DG, and a non-discharging gap, therefore a non-discharging cell do not 
exist. Thus, in AC-PDP201, one electric discharge cell which is the portion which the 
line electrode 204,205 and the train electrode 208 intersect in two levels, with is specified 
is surrounded by the septum 210, and is separated with the adjoining electric discharge 
cell. In addition, as shown in drawing 26 , one train electrode 208 consists of the portion 
which meets discharge space 211, and the portion which meets a septum 210, and both 
portions are repeated by turns in the pitch of the half of the arrangement pitch of the 



electric discharge cell located in a line along with the longitudinal direction of the train 
electrode 208. 

[0013] And on each dielectric layer 212 of two or more electric discharge cells located in 
a line along with one train electrode 208, and the side-attachment-wall side (part) of a 
septum 210, the fluorescent substance layer 209 of the same luminescent color is applied. 
That is, along with one train electrode 208, two or more electric discharge cells for the 
luminescent color of any 1 color of red (R), green (G), or the blue (B) are located in a 
line. If it puts in another way, one train electrode 208 corresponds to the luminescent 
color (or foreground color) of one color. Therefore, in AC-PDP210, 1 pixel for 
performing a white display is constituted, and the array of such an electric discharge cell 
may be called "delta array" by three electric discharge cells for each luminescent color 
(R, G, and B show an example of an array in drawing 26 ) arranged at the delta type. In 
addition, the composition of others, such as gas for electric discharge, is the same as that 
of the 1st conventional technology. 

[0014] Here, AC-PDP101 (and below-mentioned AC-PDP301,401) which has the 
electric discharge cell of a stripe array is compared with AC-PDP210 which has the 
electric discharge cell of a delta array, and a difference of both structure is explained. 
[0015] A. electrode array AC-PDP101 ~ one pair of line electrode pair ~ if 
predetermined voltage is impressed to 104,105, the electrode impressed to the train 
electrode 108 can be controlled, and red and each green and blue luminescence cell can 
be made to turn on That is, one pair of line electrodes 104,105 correspond to one display 
line. 

[0016] On the other hand, since it consists of the electric discharge cell for each 
luminescent color by which 1 pixel has been arranged at the delta type in AC-PDP201, 
and the half of the array pitch shifts a pitch every and each electric discharge cell is 
arranged In order to make one display line (luminescence cell which belongs) turn on, 
you have to impress voltage to a total of three line electrodes of the line electrode 204 (or 
205) which adjoins further three line electrodes 204,205 arranged continuously, i.e., 1 set 
of line electrodes, at this. 

[0017] Here, AC-PDP301 concerning the 3rd conventional technology is explained using 
the perspective diagram of drawing 28 . The structure of AC-PDP301 is indicated by 
JP,5-2993,A. In addition, in the following explanation, the same sign is used for the same 
component as AC-PDP101 (refer to drawing 25 ) as stated above in AC-PDP301. As 
shown in drawing 28 , AC-PDP301 has septum 1 10F2 of the shape of septum 1 10R 
arranged at the tooth-back glass-substrate 103 side, and a stripe arranged by intersecting 
perpendicularly at septum 1 1 OF 1 and this which have been arranged further at the front- 
windshield substrate 102 side corresponding to the septum 1 10 of AC-PDP101 of 
drawing 25 . At this time, two or more electric discharge cells located in a line along with 
septum 1 1 OF 1,1 1 OR are separately separated by septum 1 10F2. 
[0018] as the configuration over two electric discharge cells from which the line 
electrode 104,105 adjoins directly under septum 1 10F2 on both sides of the septum 
1 10F2 concerned in AC-PDP301 ~ etc. - a pitch - with, it is formed If it puts in another 
way, the line electrode 104,105 of AC-PDP301 has the configuration which two line 
electrodes located in the center among the 2 pairs of line electrode pairs (a total of 4) in 
AC-PDP101 of drawing 25 as stated above unified. In addition, grouping of AC-PDP301 
is carried out to the even-numbered electrode and the odd-numbered electrode, and it 



drives two or more line electrodes 104 (again lameness electrode 105) per groups 
involved. 

[0019] Moreover, AC-PDP301 and AC-PDP which has the same line electrode structure 
are indicated by JP,9-160525,A. Such AC-PDP is explained using the perspective 
diagram of drawing 29 as AC-PDP401 concerning the 4th conventional technology. In 
addition, in AC-PDP401, the same sign is given to the thing equivalent to the component 
of AC-PDP 101. Moreover, as shown in drawing 29 , AC-PDP401 does not have septum 
1 1 OF 1,1 10F2 with which AC-PDP301 of drawing 28 is equipped. 
[0020] AC-PDP401 is driven as follows by the same drive circuit as AC-PDP301. That 
is, interference of the electric discharge formation between the electric discharge cells 
which adjoin along with the train electrode 108 is prevented by performing the drive 
method which divides an one-frame period into the odd number field and the even 
number field, and chooses a display cell, and the so-called interlace scanning to AC- 
PDP401. The septum parallel to the line electrode 104,105 for this dividing the electric 
discharge cell which adjoins along with the train electrode 108 is made unnecessary. For 
this reason, although AC-PDP401 has the almost same structure as above-mentioned AC- 
PDP101, it has resolution higher than AC-PDP101. 

[0021] B. It is necessary to arrange a septum along with the width of face of the line 
electrode which is a band electrode (adding to a septum parallel to a train electrode) 
fundamentally, or the medial axis of a shorter side in the case of the structure over two 
electric discharge cells (or two display lines) which one line electrode 104,105 adjoins 
along with the longitudinal direction of the train electrode 108 like AC-PDP301 shown in 
configuration drawing 28 of a septum, and to separate the two adjoining electric 
discharge cells concerned. When extended formation of the fluorescent substance layer 
109 is carried out like AC-PDP401 shown in drawing 29 in parallel (to the line electrode 
104,105 and perpendicular) with the train electrode 108 at this time (i.e., when the 
electric discharge cell for each luminescent color is a stripe array), septum 1 1 0F2 in 
alignment with the display line can be lost by carrying out interlace scanning as 
mentioned above. 

[0022] On the other hand, since the fluorescent substance layer 209 for each luminescent 
color is jumbled up in the direction parallel to the train electrode 208 like AC-PDP201 
shown in drawing 26 and drawing 27 when the electric discharge cell for each 
luminescent color is a delta array, a septum 210 cannot be lost. That is, the septum of the 
configuration surrounding the circumference of each electric discharge cell is 
indispensable. 

[0023] Here, when the configuration of a septum is compared from a viewpoint of the 
manufacture process of PDP, the septum of the shape of a stripe of the AC-PDP 101 grade 
of (a) drawing 25 has a predominance rather than the septum configuration of AC- 
PDP201 shown in (b) drawing 26 and drawing 27 . Below, this point is explained. 
[0024] First, since what is necessary is just to apply the fluorescent substance for the 
luminescent color predetermined in the above-mentioned U character type slot unit which 
septum 110 grade constitutes along the U character type slot concerned when it compares 
about formation of a fluorescent substance layer and a septum 1 10 is a stripe-like like 
AC-PDP 101 shown in (a) drawing 25 , position ****** to the septum 1 10 in a 
fluorescent substance application process is easy. On the other hand, since in the case of a 
septum configuration like the septum 210 shown in (b) drawing 26 and drawing 27 it is 



the pitch of the half of the array pitch of an electric discharge cell, with it is necessary to 
apply the fluorescent substance of each luminescent color, an alignment precision higher 
than the fluorescent substance application process of AC-PDP101 grade is required. 
[0025] Moreover, in the exhaust air process of the gap (discharge space) of the front- 
windshield substrate and tooth-back glass substrate which were stuck, and the gas 
introduction process for electric discharge, since conductance is small, it is more 
desirable than the case of the septum 210 to which the direction of the septum 110 of the 
shape of a stripe which (a) AC-PDP101 grade has divides the above-mentioned gap 
which (b) AC-PDP201 has to the discharge space surrounded completely. 
[0026] Furthermore, the septum 110 of the shape of a stripe of AC-PDP101 grade is more 
advantageous also from a viewpoint of the electric discharge control in PDP. That is, in 
AC-PDP which has a stripe-like septum, since the charged particle generated by electric 
discharge spreads promptly in the longitudinal direction of a septum, the electric 
discharge controllability for example, in address electric discharge can be raised by using 
such a charged particle. 

[0027] C. The resolution in display panels, such as the screen product utilization factor 
PDP, is decided by the number of the display cell formed in a predetermined screen 
product. That is, it becomes high resolution, so that it forms in the screen product to 
which more display cells were restricted. Moreover, in the case of the same resolution, 
the direction which enlarged area of a display cell as much as possible is connected at 
improvement in a display cell and the luminous efficiency of PDP. For this reason, while 
enlarging area of the portion (viewing area) in connection with image display as much as 
possible, it is desirable to make small area of the portion (non-display field) which is 
unrelated to image display as much as possible. If an example is taken by this point, since 
AC-PDP201 of (b) drawing 26 and drawing 27 does not have a non-display field to AC- 
PDP101 of (a) drawing 25 having the non-discharging cell which is a non-display field, 
AC-PDP201 can call it luminous efficiency and structure desirable in respect of 
resolution. 

[0028] In addition, since it uses the field equivalent to the non-discharging cell of AC- 
PDP101 of drawing 25 as an electric discharge cell in carrying out interlace scanning of 
AC-PDP401 shown in drawing 29 and driving it, it is still more desirable than AC- 
PDP201 in respect of resolution. However, since the display line of the upper and lower 
sides which adjoin the display line concerned is in an astigmatism LGT state while a 
certain display line is on when carrying out interlace scanning, if it sees in instant, the 
gross area of the luminescence cell by which lighting control is carried out is equivalent 
to AC-PDP 101 . Moreover, since the time which makes 1 pixel emit light by interlace 
scanning serves as half [ of the drive method when not using the field of a non- 
discharging cell as an electric discharge cell ], in order to obtain desired brightness, you 
have to drive on the frequency of the double precision of such a drive method. 
[0029] Next, the display-action principle of above-mentioned AC-PDP101 (or 201) is 
explained. First, a voltage pulse is impressed between line electrode pair 104,105 
(204,205), and electric discharge is caused. And when the ultraviolet rays produced by 
this electric discharge excite the fluorescent substance layer 109 (209), an electric 
discharge cell emits light. The electron and ion which were generated in discharge space 
on the occasion of this electric discharge move in the direction of the line electrode 
104,105 (204,205) which has polarity contrary to each polarity, and are accumulated on 



the front face of dielectric-layer 106A (206A) on the line electrode 104,105 (204,205). 
Thus, charges accumulated on the front face of dielectric-layer 106 A (206 A), such as an 
electron and ion, are called "wall charge." 

[0030] Since the electric field which this wall charge forms commit in the direction 
which weakens the electric field by the voltage impressed to the line electrode 104,105 
(204,205), electric discharge disappears quickly with formation of a wall charge. After 
electric discharge disappears, if the voltage pulse which reversed polarity is impressed 
between the line electrodes 104,105 (204,205), since the electric field superimposed on 
this impression electric field and the electric field by the wall charge will be substantially 
impressed to discharge space, with previously, electric discharge can be caused again. 
Thus, since electric discharge can be caused by impressing low applied voltage (it being 
hereafter called a "sustaining voltage") compared with the voltage at the time of 
discharge starting once electric discharge occurs, if the sustaining voltage (it is hereafter 
called a "maintenance pulse") which reversed polarity one by one is impressed between 
both the line electrodes 104,105 (204,205), electric discharge can be maintained 
regularly. Hereafter, this electric discharge is called "maintenance electric discharge." 
[0031] This maintenance electric discharge is maintained, as long as a maintenance pulse 
will continue being impressed, if it is until a wall charge is extinguished. In addition, it 
calls it "writing" to call it "elimination" to extinguish a wall charge, on the other hand to 
form a wall charge on dielectric-layer 106A (206A) in early stages of discharge starting. 
Therefore, a character, a figure, a picture, etc. can be displayed by writing in first and 
performing maintenance electric discharge after that about the arbitrary electric discharge 
cells of the screen of AC-PDP. Moreover, animation display is also possible by writing in 
and performing maintenance electric discharge and elimination at high speed. 
[0032] Next, the more concrete drive method of the conventional PDP is explained using 
drawing 30 . As one of the drive methods of conventional AC-PDP 101 (refer to drawing 
25 ), there is the drive method indicated by JP,7-160218,A (or official report of the Japan 
patent No. 2772753). Drawing 30 is a timing chart which shows the drive wave in one 
subfield (SF) in the drive method. In addition, in the following explanation, while calling 
each of n line electrodes 104 "line electrode Xi (i=l-n)" and calling each of n line 
electrodes 105 "line electrode Yi (i=l-n)", as what is driven by the single driving signal 
(voltage), all the line electrodes Yl-Yn bundle up n, and call them "line electrode Y." 
Moreover, each of m train electrodes 108 is called "train electrode Wj" (j=l-m). 
[0033] The subfield (SF) shown in drawing 30 is one which divided one for image 
display (F) in two or more periods, and is dividing the subfield into three, a "reset 
period", an "address period", and "a maintenance conducting period (it is also called a 
maintenance period or a display period)", further here. 

[0034] First, in a "reset period", while eliminating the display history in the end time of 
the last subfield, the priming particle for gathering the electric discharge probability in 
the continuing address period is supplied. A display history is eliminated by specifically 
impressing the complete write-in pulse pinch off voltage of the voltage value which can 
cause self-elimination electric discharge at the time of the fall among all the line 
electrodes XI -Xn and line electrodes Y. At this time, the voltage pulse pinch off voltage 
1 is impressed to the train electrode Wj. 

[0035] Next, in an "address period", only the electric discharge cell which should be 
displayed by selection of a matrix is made to discharge alternatively, and "address 



electric discharge" is formed in the electric discharge cell. Specifically, as shown in 
drawing 30 , first, the scanning pulse Vxg (voltage value Vxg (<0)) is impressed to the 
line electrode Xi one by one, and "write-in electric discharge" is generated between the 
train electrode Wj and the line electrode Xi by impressing the voltage pulse VwD 
(voltage value VwD (> 0)) based on image data to the train electrode Wj in the electric 
discharge cell which should be turned on. In addition, the vertical-scanning pulse Vysc 
(voltage value Vysc (> 0)) is impressed to the line electrode Y during the address. At this 
time, the potential difference (Vysc- Vxg) is impressed between the line electrode Xi and 
the line electrode Yi. Although this potential difference (Vysc- Vxg) does not start electric 
discharge in itself, it is the potential difference which makes previous write-in electric 
discharge a trigger, and may generate "write-in maintenance electric discharge" between 
the line electrode Xi and Yi immediately (it may transfer). By this address electric 
discharge, a wall charge positive [ of the amount like previous statement which can 
perform maintenance electric discharge only by impression of the next maintenance pulse 
Vs on the front face of dielectric-layer 106A (refer to drawing 25 ) of the electric 
discharge cell concerned ], or negative is accumulated. 

[0036] thus, "write-in electric discharge" which generates "address electric discharge" 
alternatively between ** line electrode Xi and the train electrode Wj and ** -- it consists 
of two electric discharge with "write-in maintenance electric discharge" which makes it a 
trigger and is generated between the line electrode Xi and the line electrode Yi 
[0037] in order [ on the other hand, ] not to make address electric discharge cause in the 
electric discharge cell changed into the state where the light was put out at the time of 
image display (namely, a maintenance conducting period - setting) - between the line 
electrode Xi of the electric discharge cell concerned, and Yi ~ electric discharge - not 
being generated ~ naturally --**-- it carries out and there is also no accumulation of a 
wall charge 

[0038] After an address period expires, it becomes a maintenance conducting period. In a 
maintenance conducting period, maintenance electric discharge continues during the 
period concerned by impressing the maintenance pulse Vs between the line electrode Xi 
and Yi in the electric discharge cell in which above-mentioned write-in operation was 
performed. In addition, the voltage Vs2 about set as voltage (Vs/2) to the voltage value 
Vs of the maintenance pulse Vs is impressed to the train electrode Wj among the 
maintenance conducting period. This is for maintenance electric discharge to enable it to 
start stably at the time of the shift to a maintenance conducting period from an address 
period. 
[0039] 

[Problem(s) to be Solved by the Invention] Like <trouble 1> previous statement, it is 
more advantageous than the septum to which the direction of a stripe-like septum 
surrounds an electric discharge cell completely like AC-PDP201 like AC-PDP101 grade 
from a viewpoint of formation of a fluorescent substance layer, introduction of the gas for 
electric discharge, and the controllability of electric discharge. However, in AC-PDP 
which has a stripe-like septum, it may become that it originates in the charged particle 
generated by electric discharge spreading promptly in the longitudinal direction of a 
stripe-like septum, and the induction of the discharge is easy to be carried out between 
the electric discharge cells conversely arranged along with a septum. 
[0040] In order to prevent this discharge, in AC-PDP101, the non-discharging field or the 



non-discharging cell is prepared between the electric discharge cells arranged along with 
a septum. However, if a non-discharging field is prepared such, the special problem that 
the utilization factor of a screen product becomes low only in the part of a non- 
discharging field will be caused. 

[0041] On the other hand, like previous statement, when driving PDP by interlace 
scanning, by using the field of the non-discharging cell in AC-PDP 101 as an electric 
discharge cell, resolution is increased and the increase in a screen product utilization 
factor can be aimed at. However, at the time of a drive, in order to obtain luminescence 
brightness of the same grade as the drive method which does not carry out interlace 
scanning in order to use only the half of a screen product for electric discharge 
momentarily, it is necessary to use the means of increasing the number of the impression 
pulse around unit time, i.e., drive frequency. Since it will be necessary to increase the 
instant serviceability of a power supply at this time, it may not come to acquire the 
improvement effect of luminous efficiency as a result. 

[0042] It is difficult to prevent and drive the induction of a mutual discharge, without 
preparing the septum (septum 1 10F2 reference of drawing 28 ) which separates the two 
electric discharge cells concerned for two electric discharge cells which are arranged on 
both sides of one line electrode, and share the line electrode concerned, in driving without 
also using the field of the non-discharging cell in AC-PDP101 as an electric discharge 
cell, and carrying out interlace scanning temporarily. 

[0043] <Trouble 2> Also in which AC-PDP of above-mentioned AC-PDP 101-401, the 
induction of the discharge to the electric discharge cell which adjoined it from the 
lighting state or the electric discharge cell of lighting ****** may be produced. That is, 
since the electric discharge cell which meets in parallel with a display line and is located 
in a line is sharing the line electrode pair, electric discharge tends to take place exceeding 
a septum. For example, since the charged particle under electric discharge is spread 
through this opening when it has an opening between the crowning of a septum, and the 
glass-substrate side which counters the septum concerned, or when a chip and breakage 
arise to a septum in the manufacture process of PDP and an opening is formed, it 
becomes easy to generate a discharge exceeding a septum. For this reason, the process 
precision at the time of manufacture and the intensity of itself are required of a septum. 
[0044] Moreover, the discharge which exceeded the septum by interference of the electric 
field between the electric discharge cells which adjoin, for example may arise. At this 
time, when a train electrode shifts from a position and is formed, it is easy to generate a 
discharge. Since electric field strong against the space where the line electrodes Xi and 
Yi and the train electrode Wj cross during the address in AC-PDP101 arise, when the 
arrangement position of the train electrode Wj shifts from a position and is formed, it is 
easy to produce a discharge in the electric discharge cell which adjoins by this strong 
electric field. 

[0045] <Trouble 3> Since it is visible clearly again as a horizontal line with the black 
boundary of a luminescence field and the field non-emitting light in preparing a black 
stripe in a non-discharging field in AC-PDP101, in the field of visibility, it may not be 
desirable. 

[0046] this invention is made in view of the above-mentioned troubles 1-3, and it sets it 
as the 1st purpose first to offer for a discharge the alternated type plasma display panel in 
which suppression and removal are sharply possible. 



[0047] Furthermore, it sets it as the 2nd purpose to be easier process technology of the 
same grade as the manufacture method of AC-PDP101 or than it, with to offer the 
alternated type plasma display panel which can be manufactured with realization of the 
1st purpose of the above. 

[0048] Furthermore, it sets it as the 3rd purpose to offer the alternated type plasma 
display panel whose visibility improved rather than conventional AC-PDP with the above 
1st and realization of the 2nd purpose. 

[0049] Furthermore, the margin of the driver voltage of the alternated type plasma 
display panel which realizes the above 1st or the 3rd purpose is enlarged more, and it sets 
it as the 4th purpose to offer the alternated type plasma display panel which may be 
driven stably. 

[0050] In addition, it sets it as the 5th purpose to offer plasma display equipment 
equipped with the alternated type plasma display panel by which the above 1st or the 4th 
purpose was realized. 

[0051] Moreover, it sets it as the 6th purpose to offer the drive method suitable for the 
alternated type plasma display panel which realizes the above 1st or the 4th purpose. 
[0052] 

[Means for Solving the Problem] (1) The alternated type plasma display panel concerning 
invention according to claim 1 The plurality of the electric discharge cell which has the 
discharging gap which can form desired electric discharge, and is arranged in the same 
side, Rather than the aforementioned discharging gap, formation of electric discharge has 
a difficult non-discharging gap, and is equipped with the plurality of the non-discharging 
cell arranged in the same aforementioned field, the aforementioned discharging gap It is 
characterized by being adjacently arranged through the one or more aforementioned non- 
discharging gaps in a direction parallel to a display line at least. 
[0053] (2) The alternated type plasma display panel concerning invention according to 
claim 2 It is an alternated type plasma display panel according to claim 1. The 1st 
substrate, The septum which divides the space between the 2nd substrate by which 
maintained the 1st substrate of the above, and a predetermined distance, and facing 
arrangement was carried out, and the 1st substrate of the above and the 2nd substrate of 
the above to two or more discharge space, The 1st electrode and the 2nd electrode which 
each consisted of a part for part II jutted out over the aforementioned electric discharge 
cell side while connecting with a part for a part for band-like part I prolonged in parallel 
with the aforementioned display line, and aforementioned part I, and have been arranged 
at the 1st substrate side of the above, It is arranged in the dielectric which covers either [ 
at least ] the above 1st or the 2nd electrode, and the direction in which each intersects a 
part for each aforementioned part I of the above 1st and the 2nd electrode in two levels at 
the 2nd substrate side of the above. It has further two or more 3rd band-like electrodes 
which specify the aforementioned electric discharge cell or the aforementioned non- 
discharging cell with the above 1st and the 2nd electrode, the aforementioned discharging 
gap It is both the edges that confront each other within the aforementioned electric 
discharge cell for each aforementioned part II of the above 1st and the 2nd electrode, with 
is formed, and the aforementioned non-discharging gap is characterized by being both the 
edges of the portion which confronts each other through the aforementioned non- 
discharging cell in the inside for each aforementioned part I of the above 1st and the 2nd 
electrode, with being formed. 



[0054] (3) The alternated type plasma display panel concerning invention according to 
claim 3 is an alternated type plasma display panel according to claim 2, and a part for 
each aforementioned part II of the above 1st and the 2nd electrode is characterized by 
being arranged so that both the aforementioned edges that accomplish the aforementioned 
discharging gap may meet the longitudinal direction of the 3rd electrode of the above. 
[0055] (4) The alternated type plasma display panel concerning invention according to 
claim 4 is an alternated type plasma display panel according to claim 2 or 3, and is 
characterized by arranging two or more above 1st and the 2nd electrode by turns, and for 
the aforementioned discharging gap adjoining and arranging it through the one or more 
aforementioned non-discharging gaps, in a direction perpendicular to the aforementioned 
display line. 

[0056] (5) The alternated type plasma display panel concerning invention according to 
claim 5 is an alternated type plasma display panel according to claim 4, and two 
aforementioned part II which exist between the two aforementioned discharging gaps 
located in both sides on both sides of a part for aforementioned part I of the above 1st or 
the 2nd electrode is characterized by connecting with the above 1st or the 2nd electrode 
pinched by the two discharging gaps concerned. 

[0057] (6) The alternated type plasma display panel concerning invention according to 
claim 6 It is an alternated type plasma display panel according to claim 1 . The 1st 
substrate, The septum which divides the space between the 2nd substrate by which 
maintained the 1st substrate of the above, and a predetermined distance, and facing 
arrangement was carried out, and the 1 st substrate of the above and the 2nd substrate of 
the above to two or more discharge space, While connecting with a part for a part for 
band-like part I prolonged in parallel with the aforementioned display line, and 
aforementioned part I, on both sides of a part for aforementioned part I, it ****** s on 
both sides to a direction perpendicular to the longitudinal direction for aforementioned 
part I. The 1st electrode and the 2nd electrode which each consisted of a part for band- 
like part II which extends along with the aforementioned longitudinal direction for 
aforementioned part I, and have been arranged at the 1st substrate side of the above, It is 
arranged in the dielectric which covers either [ at least ] the above 1st or the 2nd 
electrode, and the direction in which each intersects a part for each aforementioned part I 
of the above 1st and the 2nd electrode in two levels at the 2nd substrate side of the above. 
Two or more 3rd band-like electrodes which specify the aforementioned electric 
discharge cell or the aforementioned non-discharging cell with the above 1st and the 2nd 
electrode, It has further the electric discharge suppression object which is arranged at the 
point of the gap between the aforementioned part II parts which adjoin at least, and the 
3rd electrode of the above crossing in two levels, and specifies the aforementioned non- 
discharging cell, the aforementioned discharging gap It is both the edges of the portion 
which confronts each other within the aforementioned electric discharge cell in the inside 
for each aforementioned part II of the above 1st and the 2nd electrode, with is formed, the 
aforementioned non-discharging gap It is characterized by being both the edges of the 
portion which confronts each other within the aforementioned non-discharging cell in the 
inside for each aforementioned part II of the above 1st and the 2nd electrode, with being 
formed. 

[0058] (7) The alternated type plasma display panel concerning invention according to 
claim 7 is an alternated type plasma display panel according to claim 6, and it is 



characterized by arranging the aforementioned electric discharge suppression object at 
the 2nd substrate side of the above. 

[0059] (8) The alternated type plasma display panel concerning invention according to 
claim 8 is an alternated type plasma display panel according to claim 7, and, as for the 
aforementioned electric discharge suppression object, is characterized by having height 
equivalent to the aforementioned septum. 

[0060] (9) The alternated type plasma display panel concerning invention according to 
claim 9 is an alternated type plasma display panel according to claim 6, the 
aforementioned electric discharge suppression object is arranged at the 1st substrate side 
of the above, and the aforementioned dielectric is characterized by having the electrode 
covering section which covers either [ at least ] the above 1st or the 2nd electrode, and 
the heights which constitute the aforementioned electric discharge suppression object. 
[0061] (10) The alternated type plasma display panel concerning invention according to 
claim 10 is an alternated type plasma display panel according to claim 6 to 9, and the 
aforementioned electric discharge suppression object is characterized by not touching the 
aforementioned septum. 

[0062] (11) The alternated type plasma display panel concerning invention according to 
claim 1 1 is an alternated type plasma display panel according to claim 6 to 10, and the 
aforementioned electric discharge suppression object is characterized by the 1st substrate 
side of the above being black at least. 

[0063] (12) The alternated type plasma display panel concerning invention according to 
claim 12 is an alternated type plasma display panel according to claim 6 to 1 1, and is 
characterized by arranging two or more above 1st and the 2nd electrode by turns, and for 
the aforementioned discharging gap adjoining and arranging it through the one or more 
aforementioned non-discharging gaps, in a direction perpendicular to the aforementioned 
display line. 

[0064] (13) the alternated type plasma display panel concerning invention according to 
claim 13 ~ an alternated type plasma display panel according to claim 2 to 12 - it is - 
the alternated type plasma display panel concerned -- the [ the above 1st or ] -- when it 
sees from 2 substrate side, the aforementioned electric discharge cell is characterized by 
being larger than the aforementioned non-discharging cell 

[0065] (14) The alternated type plasma display panel concerning invention according to 
claim 14 It is an alternated type plasma display panel according to claim 2 to 13. the 
aforementioned septum It consists of two or more band-like septa arranged along with the 
longitudinal direction of the 3rd electrode of the above so that it may divide the 3rd 
adjoining inter-electrode one of the above, and the interval of the two adjoining 
aforementioned septa is characterized by the portion which divides the aforementioned 
electric discharge cell being larger than the portion which divides the aforementioned 
non-discharging cell. 

[0066] (15) The alternated type plasma display panel concerning invention according to 
claim 15 is an alternated type plasma display panel according to claim 2 to 14, and the 
interval between both the edges of the portion which confronts each other through the 
aforementioned discharging gap in the inside for each aforementioned part I of the above 
1st and the 2nd electrode is characterized by being larger than the interval between both 
the aforementioned edges of the portion which confronts each other through the 
aforementioned non-discharging cell in the inside for each aforementioned part I. 



[0067] (16) the alternated type plasma display panel concerning invention according to 
claim 16 - an alternated type plasma display panel according to claim 2 to 12 -- it is - 
the alternated type plasma display panel concerned — the [ the above 1st or ] ~ when it 
sees from 2 substrate side, the size of the aforementioned electric discharge cell and the 
aforementioned non-discharging cell is characterized by the equal thing 
[0068] (17) The alternated type plasma display panel concerning invention according to 
claim 17 It is an alternated type plasma display panel according to claim 1 . The 1st 
substrate, The septum which divides the space between the 2nd substrate by which 
maintained the 1st substrate of the above, and a predetermined distance, and facing 
arrangement was carried out, and the 1st substrate of the above and the 2nd substrate of 
the above to two or more discharge space, Each consists of a part for part II jutted out 
over both sides on both sides of a part for aforementioned part I to the direction 
perpendicular to the longitudinal direction for aforementioned part I while connecting 
with a part for a part for band-like part I prolonged in parallel with the aforementioned 
display line, and aforementioned part I. The dielectric which covers at least one of the 1st 
electrode and the 2nd electrode which have been arranged at the 1 st substrate side of the 
above, and the above 1st and the 2nd electrode, It is arranged in the direction in which 
each intersects a part for each aforementioned part I of the above 1st and the 2nd 
electrode in two levels at the 2nd substrate side of the above. It has further two or more 
3rd band-like electrodes which specify the aforementioned electric discharge cell or the 
aforementioned non-discharging cell with the above 1st and the 2nd electrode, the 
aforementioned discharging gap It is both the edges that confront each other within the 
aforementioned electric discharge cell for each aforementioned part II of the above 1st 
and the 2nd electrode, with is formed, and the aforementioned non-discharging gap is 
characterized by being both the edges that confront each other through the 
aforementioned non-discharging cell for each aforementioned part II of the above 1st and 
the 2nd electrode, with being formed. 

[0069] (18) The alternated type plasma display panel concerning invention according to 
claim 18 is an alternated type plasma display panel according to claim 17, and is 
characterized by arranging two or more above 1st and the 2nd electrode by turns, and for 
the aforementioned discharging gap adjoining and arranging it through the one or more 
aforementioned non-discharging gaps, in a direction perpendicular to the aforementioned 
display line. 

[0070] (19) The alternated type plasma display panel concerning invention according to 
claim 19 is an alternated type plasma display panel according to claim 18, and two 
aforementioned part II which exist between the two aforementioned discharging gaps 
located in both sides on both sides of a part for aforementioned part I of the above 1st or 
the 2nd electrode is characterized by connecting with the above 1st or the 2nd electrode 
pinched by the two discharging gaps concerned. 

[0071] (20) the alternated type plasma display panel concerning invention according to 
claim 20 ~ an alternated type plasma display panel according to claim 17 to 19 ~ it is - 
the alternated type plasma display panel concerned ~ the [ the above 1st or ] - when it 
sees from 2 substrate side, the aforementioned electric discharge cell is characterized by 
being larger than the aforementioned non-discharging cell 

[0072] (21) The alternated type plasma display panel concerning invention according to 
claim 21 It is an alternated type plasma display panel according to claim 17 to 20. The 



amount of aforementioned part I is a straight line-like, and the portion by the side of the 
aforementioned edge which accomplishes the aforementioned discharging gap on both 
sides of a part for aforementioned part I in the inside for each aforementioned part II of 
the above 1st and the 2nd electrode is characterized by being larger than the portion by 
the side of the aforementioned edge which accomplishes the aforementioned non- 
discharging gap on both sides of a part for aforementioned part I. 
[0073] (22) The alternated type plasma display panel concerning invention according to 
claim 22 It is an alternated type plasma display panel according to claim 17 to 21. the 
aforementioned septum It consists of two or more band-like septa arranged along with the 
longitudinal direction of the 3rd electrode of the above so that it may divide the 3rd 
adjoining inter-electrode one of the above, and the interval of the two adjoining 
aforementioned septa is characterized by the portion which divides the aforementioned 
electric discharge cell being larger than the portion which divides the aforementioned 
non-discharging cell. 

[0074] (23) The alternated type plasma display panel concerning invention according to 
claim 23 is an alternated type plasma display panel according to claim 2 to 22, the 
amount of [ the above 1st and ] part II consists of an opaque conductive material, and a 
part for aforementioned part II is characterized by having opening. 
[0075] (24) The alternated type plasma display panel concerning invention according to 
claim 24 is an alternated type plasma display panel according to claim 1 to 23, and is 
characterized by arranging black insulating material at portions other than the 
aforementioned electric discharge cell. 

[0076] (25) The alternated type plasma display panel concerning invention according to 
claim 25 is an alternated type plasma display panel according to claim 24, and is 
characterized by arranging the aforementioned black insulating material on the field 
corresponding to the aforementioned non-discharging cell among the front faces by the 
side of the aforementioned discharge space of the 1st substrate of the above. 
[0077] (26) The alternated type plasma display panel concerning invention according to 
claim 26 is an alternated type plasma display panel according to claim 24, and the 
aforementioned black insulating material is characterized by being arranged at the 2nd 
substrate of the above. 

[0078] (27) The alternated type plasma display panel concerning invention according to 
claim 27 is an alternated type plasma display panel according to claim 2 to 26, and width 
of face for aforementioned part I is characterized by not being uniform along with the 
longitudinal direction for aforementioned part I. 

[0079] (28) The alternated type plasma display panel concerning invention according to 
claim 28 is an alternated type plasma display panel according to claim 27, and the 
aforementioned width of face for aforementioned part I is as narrow as a center, and is 
characterized by being so large that it going to each edge. 

[0080] (29) The alternated type plasma display panel concerning invention according to 
claim 29 is an alternated type plasma display panel according to claim 27, and the 
aforementioned width of face for aforementioned part I is as wide as a center, and is 
characterized by being so narrow that it going to each edge. 

[0081] (30) The plasma display equipment concerning invention according to claim 30 is 
characterized by having an alternated type plasma display panel according to claim 1 to 
29. 



[0082] (31) The drive method of the alternated type plasma display panel concerning 
invention according to claim 31 In an alternated type plasma display panel according to 
claim 23, two or more above 1st and the 2nd electrode are arranged by turns. And it is the 
drive method of an alternated type plasma display panel that the aforementioned 
discharging gap adjoined and has been arranged through the one or more aforementioned 
non-discharging gaps in a direction perpendicular to the aforementioned display line. It is 
characterized by not forming electric discharge simultaneously in the aforementioned 
electric discharge cell arranged on both sides of a part for aforementioned part I at one 
side, and the aforementioned electric discharge cell arranged at the another side side. 
[0083] 

[Embodiments of the Invention] <Form 1 of operation> drawing 1 is the plan showing 
typically the structure of AC-PDP5 1 concerning the form 1 of operation, and drawing 2 is 
an important section enlarged view in drawing 1 . In addition, since AC-PDP5 1 has the 
feature in the structure of an electrode and a septum (it is called a "barrier rib" or a "rib"), 
it shall explain focusing on this point, and only the electrode and septum of AC-PDP51 
are extracted and illustrated to drawing 1 and drawing 2 . Other components of AC- 
PDP51 can apply a thing equivalent to conventional AC-PDP. For this reason, the same 
sign is given to a component equivalent to AC-PDP 101-401 (refer to drawing 25 - 
drawing 29 ) as stated above, and the explanation is used for. This point presupposes that 
it is the same also in the explanation after the form 2 of the below-mentioned operation. 
[0084] As shown in drawing 1 and drawing 2 , in AC-PDP5 1 To the front- windshield 
substrate (1st substrate) 102 (refer to drawing 25 ) side which accomplishes the screen, n 
line electrodes XI -Xn (one out of arbitrary n will be called "line electrode Xi" (i=l-n)) 
(the 1st or the 2nd electrode), n line electrodes (the 2nd or the 1st electrode) Yl-Yn (one 
out of arbitrary n will be called "line electrode Yi" (i=l-n)) are arranged by turns. On the 
other hand, m train electrodes (the 3rd electrode) Wl-Wm (one out of arbitrary m will be 
called "line electrode Wj" (j=l-m)) are arranged in the direction which intersects the line 
electrodes Xi and Yi in two levels at the tooth-back glass-substrate (2nd substrate) 103 
(refer to drawing 25 ) side. And the front- windshield substrate 102 and the tooth-back 
glass substrate 103 maintain a predetermined distance, and facing arrangement is carried 
out in parallel. At this time, the space between both the substrates 102,103 is divided by 
two or more discharge space 1 1 1 by two adjoining train electrodes Wj and the septum 10 
arranged so that between Wj+1 may be divided. 

[0085] the 2nd direction D2 the train electrodes Wl-Wm (equivalent to the train 
electrode 108 in drawing 25 ) intersect perpendicularly in the 1st direction Dl and the 
front face concerned, extending along the 1st direction Dl parallel to the front face 
concerned like AC-PDP 101 in detail on the front face by the side of the discharge space 
1 1 1 of the tooth-back glass substrate 103 - setting - etc. ~ it is arranged in the pitch 
Here, let the 1st and 2nd directions Dl and D2 be lengthwise and the longitudinal 
direction in the display screen of AC-PDP51, respectively. Moreover, the septum 10 is 
arranged in the shape of a stripe along the 1st direction Dl like the septum 1 10 in 
drawing 25 . And one fluorescent substance layer of the fluorescent substance layers 
109R, 109G, and 109B for each luminescent color is arranged in the U character type slot 
unit concerned in the U character type slot where the above-mentioned front face of the 
tooth-back glass substrate 103 and the adjoining septum 10 meet and which is a both- 
sides wall surface, with is specified. In addition, a dielectric layer may be prepared on the 



above-mentioned front face of the tooth-back glass substrate 103 so that the train 
electrodes Wl-Wm may be covered, and you may arrange a septum 10 and the 
fluorescent substance layer 109 on the dielectric layer concerned. 
[0086] In the front-windshield substrate 102 on the other hand, the line electrodes Xi and 
Yi The band-like mother electrodes Xb and Yb (suffix i is especially attached like [ when 
required ] "the mother electrodes Xbi and Ybi") prolonged along the 2nd direction D2 on 
the front face by the side of the discharge space 1 1 1 of the substrate 102 concerned (a 
part for part I) m transparent electrodes Xt and Yt (suffix i is especially attached like [ 
when required ] "transparent electrodes Xti and Yti") by which each end was connected 
to the position (it mentions later) of the mother electrodes Xbi and Ybi as clarifying an 
imputed relation with the line electrodes Xi and Yi (for example, a square) (a part for part 
II) It consists of clarifying an imputed relation with the mother electrodes Xbi and Ybi. 
this time - respectively ~ n mother electrodes Xbl-Xbn, and Ybl-Ybn - mutual - 
parallel - and the 1st direction Dl - being related - etc. ~ it is arranged by turns in the 
pitch As for the mother electrodes Xbi and Ybi, it is desirable for an impedance to be 
lower than transparent electrodes Xt and Yt. In addition, although the structure where 
transparent electrodes Xt and Yt have been arranged on the front face by the side of the 
discharge space of the front- windshield substrate 102, and the mother electrodes Xbi and 
Ybi have been arranged on the above-mentioned front face so that the edge of the 
transparent electrodes Xti and Yti concerned may be covered is illustrated in drawing 1 
and drawing 2 , the built-up sequence of two electrodes may be reverse structure. 
[0087] And like AC-PDP101, the dielectric layer 106 (or 106A) is arranged so that the 
line electrodes XI -Xn and the line electrodes Yl-Yn may be covered. In addition, if at 
least one of the line electrodes XI -Xn and the line electrodes Yl-Yn is covered with the 
dielectric, the memory resulting from the wall charge in AC-PDP can be obtained, and 
the drive method which is shown in drawing 30 as stated above and which separated the 
address period and the maintenance period can be applied. 

[0088] Here, transparent electrodes Xt and Yt are explained in full detail, in addition ~ 
the following explanation - drawing 1 and drawing 2 - setting ~ the 2n mother 
electrodes Xbl-Xbn, and Ybi-Ybn and the septum 10 of a book (m+1) ~ with, each of 
two or more fields specified as a field divided in the shape of a matrix will be called "unit 
field AR" this time ~ each unit field AR ~ each point of the line electrodes XI -Xn, and 
the Yl-Yn (or two adjoining line inter-electrode gaps) and the train electrodes Wl-Wm 
crossing in two levels - with, even if specified, it can catch However, the unit field AR 
shall say not only the two-dimensional field illustrated by drawing 1 but the-like 3- 
dimensional field prolonged in the 3rd direction D3 which accomplishes a perpendicular 
to the two-dimensional field concerned to the both sides of the 1st and 2nd directions Dl 
andD2. 

[0089] Each of a transparent electrode Xti is jutted out in one field of the two unit fields 
AR which adjoin in the 1st direction Dl on both sides of the mother electrode Xbi 
concerned while the end is connected to the mother electrode Xbi. And each of the m 
transparent electrodes Xt concerned is jutted out and formed in the alternate direction to 
the 1st direction Dl. That is, the adjoining transparent electrode Xt is formed, without 
******ing to the same side. Similarly, each of m transparent electrodes Yt which 
accomplish a transparent electrode Yti has the configuration jutted out in the unit field 
AR so that the direction of buckling of track might become alternate to the 1st direction 



Dl while the end is connected to the mother electrode Ybi. The mutual edge confronts 
each other through a predetermined gap in the same unit field AR that especially a 
transparent electrode Xt and a transparent electrode Yt should form desired electric 
discharge. In addition, the above-mentioned predetermined gap is equivalent to above- 
mentioned discharging gap DG, and the following also uses this term. This interval (or 
distance) will be called "interval (or distance) dgl of discharging gap DG", and the length 
of the portion against which each edge of transparent electrodes Xt and Yt stands face to 
face which forms the predetermined interval concerned will be called "width of face (or 
length) dgw of discharging gap DG." On the other hand, the gap between each edge 
against which two adjoining mother electrodes stand face to face is equivalent to above- 
mentioned non-discharging gap NG, and the following also uses this term. This interval 
(or distance) will be called "interval (or distance) ngl of non-discharging gap NG." 
[0090] As for AC-PDP51, it is possible to make Gap DG generate electric discharge, 
without originating in the difference in the size of each intervals dgl and ngl of Gaps DG 
and NG, and making Gap NG generate electric discharge by control of the adjoining line 
electrode Xi and the voltage impressed between Yi(s) (or Yi-1), since it has the above- 
mentioned line electrodes XI -Xn, and Yl-Yn. Therefore, each of the unit (-like three 
dimensions) field AR is distinguished by the non-discharging cell (or non-discharging 
field) NC equipped with above-mentioned non-discharging gap NG which does not have 
the above-mentioned electric discharge cell C and the ** transparent electrodes Xt and Yt 
equipped with above-mentioned discharging gap DG which the ** above-mentioned 
transparent electrodes Xt and Yt accomplish, but the mother electrodes Xbi and Ybi (or 
Ybi-1) accomplish, at this time, it is shown in drawing 3 ~ as ~ AC-PDP5 1 - the 
direction where the electric discharge cell C (or drawing 1 and discharging gap DG of 
drawing 2 ) and the non-discharging cell NC (or non-discharging gap NG of this 
drawing) are parallel to a display line as a whole - and ~ and in the perpendicular 
direction (respectively the 2nd and the 1st direction D2 and Dl), it is arranged by turns, 
and electric discharge cell C (or discharging gap DG) does not adjoin directly in the 
above-mentioned both directions That is, in the above-mentioned both directions, through 
one or more non-discharging gap NG, discharging gap DG adjoins and is arranged. At 
this time, as shown in drawing 1 and drawing 2 , two transparent electrodes which exist 
between two discharging gap DG located in the slanting other side are connected to the 
mother electrode Xbi pinched by the two discharging gap DG concerned or Ybi. 
[0091] two adjoin of the gaps prolonged in AC-PDP51 along with two adjoining mother 
electrodes here (in the 2nd direction D2) (plurality) ~ with, a "display line" is specified In 
addition, when the luminescent color is monochrome, for example, it is the one above- 
mentioned gap, with a display line is specified (when the number of fluorescent 
substances is one, and when it does not have a fluorescent substance). 
[0092] According to AC-PDP51, it sets, for example during the address as stated above. 
Therefore, the grade separation portion of the line electrodes Xi and Yi (or Yi-1) and the 
train electrode Wj, Even if it is the case where electric field strong against the grade 
separation portion of the transparent electrodes Xt and Yt and the train electrode Wj 
especially in the electric discharge cell C are formed, induction of the discharge in the 
electric discharge cell C of the next door of the electric discharge cell C concerned can be 
sharply suppressed and avoided by existence of the non-discharging cell NC. Even if it is 
the case where it shifts from the medial axis between two septa 10 which the arrangement 



position of the train electrodes Wl-Wm adjoins even if at this time, generating of a 
discharge can be certainly prevented by existence of the non-discharging cell NC. 
Furthermore, even if it is the case where a chip and breakage arise to a part of septum 10 
even if, generating of a discharge can be certainly prevented for the same reason. 
Moreover, it is good if discharging gap DG does not adjoin in the direction (the 2nd 
direction D2) parallel to a display line at least in order to suppress and avoid generating 
of the discharge in the address period which strong electric field produce especially. 
Furthermore, when a discharging gap does not adjoin in the direction (the 1st direction 
Dl) perpendicular to a display line, it can set all over AC-PDP, and generating of a 
discharge can be suppressed and avoided (at for example, the time of maintenance 
electric discharge). 

[0093] In addition, non-discharging gap NG adjoins along the 1st and 2nd directions Dl 
and D2, and may be arranged. [ two or more ] AC-PDP51A in case two non-discharging 
gap NG adjoined and has been arranged as an example of such structure is shown in 
drawing 4 . At this time, by AC-PDP51 A, it is three two mother inter-electrode gaps 
where a **** adjoins adjoin, with a "display line" is specified. 

[0094] moreover - since the mother electrodes Xbl-Xbn, Ybl-Ybn, the train electrodes 
Wl-Wm, and septum 10 grade can be formed in the shape of a straight line in AC-PDP5 1 
- conventional AC-PDP201 - comparing ~ an easy manufacture process (manufacture 
process of the same grade as conventional AC-PDP101) - with, there is an advantage 
that AC-PDP5 1 concerned can be manufactured 

[0095] Next, plasma display equipment equipped with AC-PDP5 1 is explained using 
drawing 5 . Drawing 5 is the block diagram showing typically the whole plasma display 
equipment 50 composition concerning the form 1 of operation. As shown in drawing 5 , 
plasma display equipment 50 is equipped with the drive circuits 14, 15, and 18 for 
supplying predetermined voltage to above-mentioned AC-PDP5 1 and each of the line 
electrodes Xl-Xn, Yl-Yn, and the train electrodes Wl-Wm, the control circuit 40 which 
controls the drive circuits 14, 15, and 18, and the power circuit 41 which generates 
predetermined voltage and is supplied to the drive circuits 14, 1 5, and 1 8. 
[0096] First, a control circuit 40 generates the control signal based on the input video 
signal S, and outputs it to the drive circuits 14, 15, and 18. 

[0097] As shown in drawing 5 , the drive circuit 14 consists of the X driver 141 and drive 
IC 142. The supply voltage from the control signal and power circuit 41 from a control 
circuit 40 is inputted, and the X driver 141 generates a predetermined voltage pulse. 
Moreover, it connects with the electrode to which it corresponds of the line electrodes 
Xl-Xn, each of two or more output terminals of drive IC 142 gets down, and the drive IC 
1 42 concerned impresses the predetermined voltage pulse generated by the above- 
mentioned X driver 141 based on the control signal from a control circuit 40 at each line 
electrodes X 1 -Xn (scanning) . 

[0098] The drive circuit 15 consists of Y driver equivalent to the above-mentioned X 
driver 141 (for this reason, it is called "the Y driver 15" using the same reference mark). 
However, n line electrodes Yl-Yn are connected common to the output terminal of the Y 
driver 1 5, and the same voltage is supplied to the line electrodes Yl-Yn. 
[0099] Moreover, the drive circuit 18 consists of the W driver 181 equivalent to the 
above-mentioned X driver 141, and the drive IC 182 equivalent to drive IC 142. Each of 
two or more output terminals of drive IC 182 is connected to the electrode to which it 



corresponds of the train electrodes Wl-Wm. 

[0100] The drive method of AC-PDP51 by plasma display equipment 50 can apply the 
conventional drive method, for example, the drive method shown in drawing 30 as stated 
above. That is, after dividing 1 field (IF) period into two or more subfields (SF), each 
subfield is further divided into a "reset period", an "address period", and "a maintenance 
conducting period (display period)", and AC-PDP51 is driven. At this time, write-in 
operation or address operation (the both sides when [ which forms address electric 
discharge ] not case and forming are included) is performed in an address period in the 
electric discharge cell C arranged at the both sides of the line electrode Xi concerned 
synchronizing with sequential scanning of the line electrode Xi. Moreover, in a reset 
period and a maintenance conducting period, voltage predetermined in each electrode 
unit of the line electrodes XI -Xn, the line electrodes Yl-Yn, or the train electrodes Wl- 
Wm is impressed, the whole surface is covered and AC-PDP is driven all at once. 
[0101] AC-PDP52 concerning the <form 2 of operation^ next the form 2 of operation is 
explained using drawing 6 equivalent to drawing 1 . In drawing 6 , only the electrode and 
septum in AC-PDP52 are extracted and illustrated like drawing 1 . In addition, since the 
feature is in the structure of a septum as compared with above-mentioned AC-PDP5 1 , 
AC-PDP52 is explained focusing on this point. 

[0102] As shown in drawing 6 , like [ in AC-PDP52 ] AC-PDP51, the line electrode Xi 
(i=l-n) and the line electrode Yi (i=l-n) extending along the 2nd direction D2 the 1st 
direction Dl ~ setting - etc. - a pitch - with ~ while it is arranged by turns and the train 
electrode Wj (j=l-m) extends along the 1st direction Dl — the 2nd direction D2 - setting 
~ etc. — it is arranged in the pitch 

[0103] Although especially septum 10A of AC-PDP52 moves in a zigzag direction, it has 
the band-like configuration where it met in the 1st direction Dl as a whole. The portion 
into which the interval between the side-attachment- wall sides where adjoining septum 
10A confronts each other in detail (or distance) divides the electric discharge cell C 
among septum 10A is formed so that it may become larger than the portion which 
specifies the non-discharging cell NC. When the configuration seen from the 3rd 
direction D3 of septum 10A considers as the abbreviation wave which does not have a 
steep corner as shown in drawing 6 at this time, it can fully suppress un-arranging 
resulting from septa, such as generating of the chip of a septum, not being straight lines- 
like. 

[0104] As shown in drawing 6 , when AC-PDP52 is seen from the 3rd direction D3, it 
originates in the configuration of septum 10A, and the electric discharge cell C of AC- 
PDP52 is larger than the non-discharging cell NC. For this reason, as compared with AC- 
PDP51 which has the same panel area and same resolution, a larger area of the field 
which participates in image display can be taken. Therefore, according to AC-PDP52, the 
size of the electric discharge cell C and the non-discharging cell NC can improve the 
utilization factor of a screen product as compared with equal PDP (for example, above- 
mentioned AC-PDP51). Since the interval of the edge and septum which met in the 1st 
direction Dl of transparent electrodes Xt and Yt spreads rather than AC-PDP51 when the 
size of transparent electrodes Xt and Yt is made equivalent to AC-PDP5 1 at this time, the 
amount of the electron under electric discharge which collides with a septum can be 
lessened, consequently improvement in luminous efficiency can be aimed at. Moreover, 
when making area of transparent electrodes Xt and Yt larger than AC-PDP51 according 



to expansion of the electric discharge cell C, the electric discharge itself can be enlarged 
and luminous efficiency can be raised. 

[0105] Now, by AC-PDP52, the configuration of septum 10A is prescribed that the non- 
discharging cell NC exists. In this point, the clear difference in conventional AC-PDP201 
(refer to drawing 26 and drawing 27 ) which does not have a non-discharging cell, and 
structure is accepted. At this time, the following effects can be acquired by existence of 
the non-discharging cell NC. 

[0106] first, the glass substrate 103 (refer to below-mentioned drawing 7 ) with which 
both-sides wall surface and septum 10A which septum 10A which AC-PDP52 adjoins 
meets has been arranged ~ with, since it has the U character type slot prolonged in the 1st 
direction Dl, the formation process of the fluorescent substance layer in the conventional 
AC-PDP101 grade which has a straight- line-like septum can be used as it is That is, in a 
fluorescent substance layer formation process, a complicated alignment precision 
demanded at this process of conventional AC-PDP201 is not required. 
[0107] If the fluorescent substance paste which is the raw material of a fluorescent 
substance layer is applied by print processes or the dispenser in the fluorescent substance 
layer formation process of AC-PDP52 at this time, the fluorescent substance layer 109 
will be formed as a fluorescent substance layer 9 which has the characteristic longitudinal 
section, as shown in drawing 7 . In addition, drawing 7 is drawing of longitudinal section 
at the time of seeing the longitudinal section in the A-A line in drawing 6 from the 
direction of an arrow. According to the above-mentioned print processes etc., the 
fluorescent substance paste of the amount of said is applied to U character type Mizouchi 
from the property of the process without distinction of whether it is the electric discharge 
cell C or to be the non-discharging cell NC. Consequently, as shown in drawing 7 , the 
thickness (size in the 3rd direction D3) in the non-discharging cell NC of the fluorescent 
substance layers 9 becomes thicker than the thickness in this electric discharge cell C. 
[0108] It originates in the configuration of such a fluorescent substance layer 9, and AC- 
PDP52 can attain the use efficiency of ultraviolet rays higher than the conventional AC- 
PDP101 grade. It is because the amount which results in the non-discharging cell NC 
with a fluorescent substance 9 (height) among the ultraviolet rays produced by electric 
discharge within the electric discharge cell C can be lessened. That is, in AC-PDP52, the 
ultraviolet rays emitted to the above-mentioned non-discharging cell NC side are also 
changed into the light in the fluorescent substance layer 9 in the non-discharging cell NC, 
and are used as display luminescence of the electric discharge cell C concerned. 
Furthermore, according to AC-PDP52, in the conventional AC-PDP101 grade, the 
problem on such display quality is also simultaneously [ with a deployment of above- 
mentioned ultraviolet rays ] solvable to the electric discharge cell circumference shining 
thinly, when the ultraviolet rays generated by electric discharge are spread in the 
direction (longitudinal direction of a U character type slot) which met the train electrode. 
[0109] Moreover, it is more advantageous than conventional AC-PDP201 by existence of 
the above-mentioned U character type slot also about the exhaust air process in the 
manufacturing process of PDP, the gas introduction process for electric discharge, and 
the electric discharge controllability at the time of the drive of PDP. 
[0110] In addition, AC-PDP52 can be driven by the same composition as the plasma 
display equipment of drawing 5 as stated above. This point is the same also in each AC- 
PDP explained after the form 3 of operation. 



[01 1 1] AC-PDP53 concerning the <form 3 of operation^ next the form 3 of operation is 
explained using drawing 8 which is a plan equivalent to drawing 1 . As shown in drawing 
8 , the train electrode Wj (j=l-m) and septum 10 of AC-PDP53 have the same structure 
(an array pitch is also made the same) as AC-PDP51. 

[01 12] Since especially AC-PDP53 has the feature in the structure of the mother 
electrodes XAb and YAb of accomplishing a line electrode as compared with above- 
mentioned AC-PDP51, it explains focusing on this point. As shown in drawing 8 , 
although the mother electrodes XAb and YAb move in a zigzag direction, they have the 
band-like configuration where it met in the 2nd direction D2 as a whole. In detail, the 
mother electrodes XAb and YAb are prolonged along the ** 2nd direction D2, and 
consist of the portion which specifies the electric discharge cell C and the non- 
discharging cell NC, and the portion formed so that it might be prolonged along the ** 
1st direction Dl and might lap with a septum 10. Moreover, the adjoining mother 
electrodes XAb and YAb are symmetrical about a straight line (shaft) parallel to the 2nd 
direction D2. At this time, the interval ngl2 (or distance) between the edges which 
confront each other through the electric discharge cell C (or discharging gap DG) among 
the adjoining mother electrodes XAb and YAb is larger than the interval ngl of a non- 
discharging gap (long). 

[01 13] In addition, the interval dgl of discharging gap (it is dependent on kind, gas **, 
etc. of gas for electric discharge which were enclosed with structure and the interior of 
AC-PDP) DG is set as about 200 micrometers or less (for example, 70 micrometers), and 
the interval ngl of non-discharging gap NG is set as about 200 micrometers or more (for 
example, 260 micrometers). When predetermined voltage is impressed, while enabling 
generating of electric discharge by discharging gap DG according to this size setup, it is 
certainly controllable not to generate electric discharge in non-discharging gap NG. 
[0114] Thus, since it originates in the configuration of the above-mentioned mother 
electrodes XAb and YAb and the electric discharge cell C can be made larger than the 
non-discharging cell NC, the utilization factor of a screen product can be raised rather 
than AC-PDP5 1 . Therefore, electric discharge efficiency is improvable like AC-PDP52. 
According to AC-PDP53 at this time, there is an advantage [ septum ] that it can form in 
the shape of a straight line, like AC-PDP5 1 and conventional AC-PDP 101. 
[0115] In addition, you may combine the structure of the mother electrodes XAb and 
YAb in AC-PDP53, and septum 10A of above-mentioned AC-PDP52. 
[0116] Also by the Modification 1 of the form 3 of operation^ and AC-PDP53A of 
drawing 9 , the electric discharge cell C can be made larger than the non-discharging cell 
NC, and the utilization factor and electric discharge efficiency of a screen product can be 
raised. Since the feature is in the structure of the line electrodes Xi and Yi, AC-PDP53A 
is explained focusing on this point. 

[0117] While AC-PDP53A leaves intact the configuration and arrangement position of 
transparent electrodes Xt and Yt in AC-PDP53 (refer to drawing 8 ), it has the structure 
which applied the straight-line-like mother electrodes Xb and Yb (references, such as 
drawing 1 ) instead of the mother electrodes XAb and YAb. For this reason, the 
transparent electrodes (a part for part II) Xt and Yt of AC-PDP53A are jutted out over 
both sides on both sides of the mother electrodes Xb and Yb to the 1st direction Dl while 
connecting with the mother electrodes Xb and Yb. 

[01 18] Like the AC-PDP5 1 grade, discharging gap DG of AC-PDP53A is both the edges 



that confront each other within the electric discharge cell C of transparent electrodes Xt 
and Yt, with is formed. On the other hand, the gap between the edges of a side far from 
above-mentioned discharging gap DG of transparent electrodes Xt and Yt forms above- 
mentioned non-discharging gap NG. The interval (or distance) of the gap concerned will 
be called "interval (or distance) nglA of non-discharging gap NG." At this time, it is 
<(interval dgl of discharging gap DG) (interval nglA of non-discharging gap NG) < 
(interval bl between the edges against which the mother electrodes Xb and Yb stand face 
to face). If it puts in another way, the portion by the side of the above-mentioned edge 
which accomplishes discharging gap DG on both sides of the mother electrodes Xb and 
Yb among transparent electrodes Xt and Yt is larger than the portion by the side of the 
above-mentioned edge which accomplishes **** discharging gap NG. 
[01 19] Here, AC-PDP53A is equivalent to the structure which elongated transparent 
electrodes Xt and Yt also to the opposite side with discharging gap DG exceeding the 
mother electrodes Xb and Yb to AC-PDP51. For this reason, in AC-PDP53A, each size 
of the electric discharge cell C and the non-discharging cell NC is not in agreement with 
the unit field AR as stated above (references, such as drawing 1 ). a line (a dashed line 
shows in drawing 9 ) parallel to the 2nd direction D2 which passes along each edge of a 
side with the-like 3-dimensional field far from discharging gap DG of each transparent 
electrodes Xt and Yt prolonged in the 3rd direction D3 to the field which extends in the 
plan of drawing 9 in detail in the 1st direction Dl of [ between the adjoining septa 10 ], 
and the field concerned - with, it is dividable to two or more fields And from ** unit 
field AR, two or more divided fields concerned are large along the 1st direction Dl, are 
narrower than the unit field AR to the part which is equipped with above-mentioned 
discharging gap DG, and can be grasped as the above-mentioned electric discharge cell 
C, and ** reverse, and can be distinguished in the non-discharging cell NC equipped with 
above-mentioned non-discharging gap NG. 

[0120] Thus, according to AC-PDP53A, since the electric discharge cell C is larger than 
the non-discharging cell NC, as compared with AC-PDP51, the above-mentioned 
utilization factor and above-mentioned electric discharge efficiency of a screen product 
can be raised. Furthermore, according to AC-PDP53A, there is an advantage [ electrode / 
mother ] that it can form in the shape of a straight line, like AC-PDP5 1 and conventional 
AC-PDP101. For this reason, as compared with the mother electrodes XAb and YAb in 
which drawing 8 moved in a zigzag direction, generating of the fault of configurations, 
such as a pattern chip of a mother electrode, is fully suppressed. 
[0121] By the way, generally, there is an inclination for luminescence brightness to be 
high, so that it is close to discharging gap DG in an electric discharge cell. Luminescence 
brightness or luminous efficiency can make it high, so that the joint position of 
transparent electrodes Xt and Yt and a mother electrode is far from discharging gap DG, 
if an example is taken by this inclination. For this reason, AC-PDP53 has luminescence 
brightness higher than AC-PDP53 A. 

[0122] In addition, you may combine the structure of the line electrodes Xi and Yi in AC- 
PDP53A, and above-mentioned septum 10A (refer to drawing 6 ) and the below- 
mentioned black insulating material 30. Moreover, even if it is the structure of the line 
electrodes Xi and Yi in AC-PDP53A, the forms 7 and 8 of the below-mentioned 
operation are applicable. Moreover, it is possible to make the electric discharge cell C 
and the non-discharging cell NC into the same size by making a mother electrode move 



in a zigzag direction also with the structure which the transparent electrode jutted out 
over both sides on both sides of the mother electrode b to the 1st direction Dl. 
[0123] Since the size which met in the 1st direction Dl of the transparent electrodes Xt 
and Yt of AC-PDP53 is longer than that of AC-PDP5 1 when the Modification 1 
common to the forms 1-3 of operation^ now the distance ngl of non-discharging gap NG 
of above-mentioned AC-PDP53 are equivalent to it of AC-PDP51, field electric 
discharge formed between a transparent electrode Xt and Yt on both sides of discharging 
gap DG can be made larger than AC-PDP51. When the height (size in the 3rd direction 
D3) of field electric discharge becomes high too much at this time, the electric discharge 
concerned may collide with the tooth-back glass-substrate 103 (refer to drawing 25 ) side, 
and loss may arise into the electron under electric discharge (energy). In addition, m AC- 
PDP51 grade as stated above, when injection power is large, such an electric discharge 
state may fully be produced. 

[0124] Although what is necessary is to impress higher voltage and just to compensate a 
lost part by collision at this time, in order to make the above-mentioned field electric 
discharge maintain, in this case, increase of power consumption will be caused. On the 
other hand, a means to make the height of a septum 10 high according to expansion of 
transparent electrodes Xt and Yt is in one of the meanses which can suppress and avoid 
the collision by the side of the tooth-back glass substrate 103 of field electnc discharge. 
[0125] Furthermore, the collision by the side of the tooth-back glass substrate 103 of the 
above-mentioned field electric discharge can be suppressed and avoided also by applying 
the electrode structure indicated by JP,9-231907,A, for example to AC-PDP53. Below, 
AC-PDP54 concerning this modification 1 is explained using drawing 11 which is the 
important section enlarged view of drawing 10 which is a plan equivalent to drawing 1 as 
stated above, and drawing 10 . As shown in drawing 10 and drawing 11 , AC-PDP54 has 
the same structure as AC-PDP51 except the configuration of transparent electrodes XAt 
andYAt. , _ , 

[0126] As especially shown in drawing 10 and drawing 11 , the transparent electrodes 
XAt and YAt of AC-PDP54 have the portion jutted out over each of two electnc 
discharge cells C which are in the position on the slanting other side through the mother 
electrodes Xb and Yb while connecting with the mother electrodes Xb and Yb. And as 
shown in drawing 11 , each edge which met in the 1st direction Dl in which the 
transparent electrodes XAt and YAt arranged in each electric discharge cell C confront 
each other forms discharging gap DG. When the configuration of the unit field AR is 
longwise at this time (i.e., when longer than the distance between the septa which an 
adjoining mother inter-electrode distance adjoins), the gap length (or width of face) dgw2 
which met in the 1st direction Dl of discharging gap DG of AC-PDP54 is longer than the 
gap length dgw (refer to drawing 2 ) of AC-PDP51. In addition, the gap interval (or 
distance) dgl2 which met in the 2nd direction D2 is equivalent to the gap interval dgl 
(refer to drawing 2 ) of AC-PDP51. 

[0127] Therefore, since the size of transparent electrodes XAt and YAt which met in the 
direction (the 2nd direction D2) perpendicular to the longitudinal direction of discharging 
gap DG is shorter than AC-PDP51 grade according to AC-PDP54, the height of the field 
electric discharge between a transparent electrode Xt and Yt can be made lower than AC- 
PDP51 grade. For this reason, the collision by the side of the tooth-back glass substrate 
103 of the above-mentioned field electric discharge can be suppressed and avoided. In 



addition, if it can fully compensate with the size of the whole electric discharge and the 
structure of the mother electrode of AC-PDP53 (refer to drawing 8 ) is applied by making 
gap length dgw2 increase at this time, even if the electric discharge cell C will expand it, 
the non-discharging cell NC can be kept small. 

[0128] In addition, what is necessary is just to specify selection of whether discharging 
gap DG is made into the form which met in the 2nd direction D2 like AC-PDP5 1, or to 
consider as the form which met in the 1st direction Dl like AC-PDP54 based on the 
configuration of the unit field AR. namely, the inside of the size which met in the 1st 
direction Dl of the unit field AR, or the 2nd direction D2 - either -- an above-mentioned 
effect can be acquired by forming discharging gap DG along the longer one 
[0129] Moreover, according to AC-PDP54, with a means to adjust the height of an 
above-mentioned septum, and to suppress and avoid the collision by the side of the tooth- 
back glass substrate 103 of field electric discharge, there is an advantage that it is good 
only by changing the formation pattern of transparent electrodes Xt and Yt, to material, 
the number of processes, etc. increasing only the increment of the height of a septum. 
[0130] Now, the transparent electrode arranged in the electric discharge cell C in drawing 
H is correctable with all of the mother electrodes Xb and Yb arranged up and down in 
the 1st direction Dl of the transparent electrode concerned. At this time, the form (it is 
hereafter called "topology **") which connects two transparent electrodes which exist 
between two discharging gap DG located in the slanting other side like AC-PDP54 
shown in ** drawing 10 (and drawing 1 1 ) to the mother electrode Xb or Yb which exists 
between the two discharging gap DG concerned can be formed. And like AC-PDP54A 
shown in ** drawing 12 , while connecting the transparent electrode of the left-hand side 
in the electric discharge cell C on the leftmost in drawing 12 to the mother electrode Ybi, 
the transparent electrode of this right-hand side is connected to the mother electrode Xbi. 
The form which connects the transparent electrode of this right-hand side to mother 
electrode Xbi+1 while connecting the transparent electrode of the left-hand side in the 
electric discharge cell C at the lower right of the electric discharge cell C concerned to 
the mother electrode Ybi (the topology of both the transparent electrodes in the electric 
discharge cell C of the lower right concerned is the same as that of drawing 10 ) 
(hereafter) "topology **" ~ also calling - it can form The following differences are 
accepted although AC-PDP can be driven even if it is which topology ** and **. That is, 
according to AC-PDP54 which has topology ** shown in drawing 10 , the transparent 
electrode (located in the slanting other side) which adjoins on both sides of one mother 
electrode can be made into this potential. For this reason, as compared with AC-PDP54A 
which has the above-mentioned topology **, the degree of change of the electric field in 
whole AC-PDP can be made loose. Therefore, AC-PDP54 does so the effect [ reactive 
power / (power generated with panel capacity regardless of electric discharge) ] that it 
can suppress sharply, rather than AC-PDP54A. 

[0131] The transparent electrodes XAt and YAt of AC-PDP 54 and 54A are applicable 
also to any of AC-PDP 51, 51 A, 52, and 53 as stated above and below-mentioned AC- 
PDP 55, 58, and 58 A (refer to below-mentioned drawing 13 , drawing 19 , and drawing 
20 ). In this case, it is also possible only for the part to which the height of electric 
discharge became low to make a septum low, consequently the effect of simplification 
and the cost reduction of a septum formation process can be acquired to it. 
[0132] AC-PDP55 concerning the <form 4 of operation^ next the form 4 of operation is 



explained using drawing 13 which is a plan equivalent to drawing 1 . As shown in 
drawing 13 , the fundamental structure of AC-PDP55 is the same as that of AC-PDP5 1 as 
stated above. 

[0133] As shown in drawing 13 , the black insulating material 30 is arranged at the non- 
discharging cell NC of AC-PDP55 so that the front-windshield substrate 102 (refer to 
drawing 25 ) side may not be touched at the tooth-back glass-substrate 103 side. This 
black insulating material 30 can be formed using the material and the formation process 
for the conventional black stripe. In addition, it is clear from the following explanation 
that the black insulating material 30 may be arranged in AC-PDP52 grade as stated 
above, and it is applied also about the below-mentioned AC-PDP56 grade. 
[0134] The contrast ratio of AC-PDP can be improved by this black insulating material 
30. That is, since it is the structure where the electric discharge cell was pinched by the 
adjoining black stripe when putting in another way since the display line and the black 
stripe were clearly separated as a horizontal line when a black stripe (the shape of a 
straight line) as stated above is prepared in conventional AC-PDP101, in the state of un- 
emitting light, a white fluorescent substance layer is conspicuous, and sufficient 
improvement effect in contrast cannot be acquired. On the other hand, in AC-PDP55, 
since the black insulating material 30 is arranged at the non-discharging cell NC, the 
insulating material 30 concerned is distributing to whole AC-PDP. for this reason, 
according to AC-PDP55, rather than AC-PDP which has the conventional black stripe, 
contrast and visibility are markedly alike and improve In addition, in order to acquire this 
effect, it cannot be overemphasized that what is necessary is just to arrange the black 
insulating material 30 to fields other than the electric discharge cell C. 
[0135] Furthermore, since the black insulating material 30 is arranged in non-discharging 
gap NG, it becomes narrower [ the part of the black insulating material 30 ], the portion, 
i.e., the non-discharging field, of non-discharging gap NG of the discharge space 1 1 1 . If 
an example is taken by it being hard to produce electric discharge so that discharge space 
is generally narrow, generating of electric discharge (discharge) in the non-discharging 
cell NC can be suppressed much more certainly by the black insulating material 30. 
Conversely, what is necessary is just to specify the height or thickness (size in the 3rd 
direction D3) of the black insulating material 30 from a viewpoint of prevention of 
electric discharge generating in the non-discharging cell NC, if it says. Since the distance 
ngl (refer to drawing 8 ) of non-discharging gap NG can be reduced to a twist 
monostromatic when forming the black insulating material 30 concerned in the front- 
windshield substrate 102 side of AC-PDP53 as stated above here, effects, such as the 
further expansion of the electric discharge cell C and promotion of high resolution, can 
be acquired. 

[0136] Moreover, since the black insulating material 30 is arranged so that the tooth-back 
glass-substrate 103 side may not be touched (i.e., since it has a gap between the front- 
windshield substrate 102 and the tooth-back glass substrate 103), in the exhaust air 
process in the manufacturing process of PDP, the gas introduction process for electric 
discharge, and the electric discharge controllability at the time of the drive of PDP, it 
does not cause un-arranging resulting from the structure where the electric discharge cell 
was completely surrounded by the septum like conventional AC-PDP201. 
[0137] In addition, you may form the black matter object 30 in the tooth-back glass- 
substrate 103 (refer to drawing 25 ) side. If the material for black-izing is added into the 



material of this case, for example, a septum, the black insulating material 30 can be 
formed as the whole septum or a part. At this time, it forms lower than a septum so that it 
may not contact the front-windshield substrate 102 side. 

[0138] Since it is necessary to carry out alignment so that transparent electrodes Xt and 
Yt may be stored in the predetermined gap between the adjoining septa 10 in the 
lamination process of the front-windshield substrate 102 and the tooth-back glass 
substrate 103, respectively in the <form 5 of operation^ now AC-PDP5 1 grade as stated 
above, it is a position advanced in this case. For this reason, a position gap may arise 
between transparent electrodes Xt and Yt and a septum 10. Moreover, when the front- 
windshield substrate 102 and/or the tooth-back glass substrate 103 have distortion and 
curvature, a position gap may arise between transparent electrodes Xt and Yt and a 
septum 10. Then, the form 5 of operation explains AC-PDP which can ease the alignment 
precision in the above-mentioned lamination process. 

[0139] Drawing 14 is the typical plan of such AC-PDP56, and is equivalent to drawing 1 
as stated above. Moreover, the typical perspective diagram of AC-PDP56 is shown in 
drawing 15 . in addition ~ drawing 15 ~ the state of explanation where both the glass 
substrates 102,103 were pulled apart for convenience - illustrating - **** ~ moreover, 
the about 31 below-mentioned electric discharge suppression object - a part ~ a cross 
section - with, it is illustrating 

[0140] As shown in drawing 14 , AC-PDP56 is equipped with the line electrode 104,105 
of conventional AC-PDP401 shown in drawing 29 as stated above, the same line 
electrodes Xl-Xn, and Yl-Yn. In detail, the line electrodes Xi and Yi of AC-PDP 5 6 
consist of the band-like transparent electrodes (a part for part II) Xs and Ys (especially, in 
being required, it attaches suffix i like "transparent electrodes Xsi and Ysi", and an 
imputed relation with the mother electrodes Xbi and Ybi is clarified) which extend along 
the 2nd direction D2 which is a longitudinal direction of the mother electrodes Xbi and 
Ybi as stated above and the mother electrodes Xbi and Ybi concerned. In AC-PDP56, the 
width of face of transparent electrodes Xsi and Ysi is wider than the mother electrodes 
Xbi and Ybi, the mother electrodes Xbi and Ybi are arranged in the center of abbreviation 
of the cross direction of transparent electrodes Xsi and Ysi, and transparent electrodes 
Xsi and Ysi and the mother electrodes Xbi and Ybi of each other are connected. If it puts 
in another way, transparent electrodes Xsi and Ysi are jutted out to the both sides of the 
1st direction Dl which is a direction perpendicular to the longitudinal direction of the 
mother electrodes Xbi and Ybi concerned on both sides of the mother electrodes Xbi and 
Ybi. Especially the size of each gap g between the adjoining transparent electrode Xs and 
Ys is set up equally, and, moreover, is set up to the same extent as the interval dgl (refer 
to drawing 2 ) of discharging gap DG as stated above. 

[0141] Furthermore, as shown in drawing 14 and drawing 15 , AC-PDP56 is equipped 
with the electric discharge suppression object 31 which consists of an insulating material 
in the arrangement relation of drawing 3 as stated above in the unit field AR 
corresponding to the non-discharging cell NC (refer to drawing 1 ). In detail, the electric 
discharge suppression object 31 is formed in the tooth-back glass-substrate 103 side, 
when AC-PDP56 is seen from the 3rd direction D3, it covers the portion corresponding to 
the non-discharging cell NC of each train electrodes Wl -Wm, and the adjoining 
transparent electrode Xs and the gap g between Ys(es) are arranged in the wrap position. 
[0142] Moreover, while the crowning by the side of the front-windshield substrate 102 of 



the electric discharge suppression object 31 is set as height level equivalent to this 
crowning of a septum 10, the crevice is prepared among both so that the electric 
discharge suppression object 3 1 and a septum 10 may not touch. 
[0143] In AC-PDP56, since the electric discharge suppression object 31 is set as height 
level equivalent to a septum 10, if it puts in another way, since the electric discharge 
suppression object 31 will be in contact with dielectric-layer 106A by the side of the 
front-windshield substrate 102, the space which can form electric discharge does not exist 
in the point of the transparent electrode Xs which adjoins in the non-discharging cell NC, 
and the gap g between Ys(es) and the train electrodes Wl-Wm crossing in two levels. For 
this reason, even if the adjoining transparent electrode Xs and the gap g between Ys(es) 
are set as the size of the same grade as the interval dgl (refer to drawing 2 ) of a 
discharging gap as stated above, the non-discharging cell NC and the electric discharge 
cell C are prescribed by the existence of the electric discharge suppression object 31, and 
two or more unit fields AR (references, such as drawing 1 ) which AC-PDP56 has are 
distinguished. The unit field AR can be cell[ non-discharging ]-ized by arranging the 
electric discharge suppression object 31 especially at the point of the transparent 
electrode Xs which adjoins at least, and the gap g between Ys(es) and the tram electrodes 
Wl-Wm crossing in two levels. In addition, it is both the edges of the portion which 
confronts each other within the electric discharge cell C among the adjoining transparent 
electrodes Xs and Ys, with discharging gap DG is formed, it is both the edges of the 
portion which confronts each other within the non-discharging cell NC among the 
adjoining transparent electrodes Xs and Ys, with non-discharging gap NG is formed. 
[0144] According to AC-PDP56, since the non-discharging cell NC and the electric 
discharge cell C are prescribed by the existence of the electric discharge suppression 
object 31, to each of the mother electrodes Xb and Yb, it is not plurality like the 
transparent electrodes Xt and Yt of AC-PDP51 grade as stated above, and one band-like 
transparent electrode Xs and Ys can be applied. Therefore, highly precise alignment for 
storing in the predetermined gap between the septa 10 which adjoin each transparent 
electrodes Xt and Yt in the lamination process of the front-windshield substrate 102 and 
the tooth-back glass substrate 103 like AC-PDP51 grade as stated above is not needed. 
Furthermore, whether it is the case where a position gap arises even if in the front- 
windshield substrate 102 and the tooth-back glass substrate 103 in the above-mentioned 
lamination process since it is the electric discharge suppression object 31 prepared in the 
tooth-back glass-substrate 103 side, with the non-discharging cell NC is specified as 
mentioned above, or it is the case where the front- windshield substrate 102 and/or the 
tooth-back glass substrate 103 have distortion etc., the electric discharge cell C and the 
non-discharging cell NC can be formed certainly. Thus, according to AC-PDP56, the 
alignment precision in an above-mentioned lamination process is eased as compared with 
AC-PDP5 1 grade as stated above, consequently the yield can be raised. 
[0145] Furthermore, since the electric discharge suppression object 31 has height level 
equivalent to a septum 10, it can form the electric discharge suppression object 31 
simultaneously at the time of formation of a septum 10. For example, package formation 
of a septum 10 and the electric discharge suppression object 31 can be earned out with 
the screen printing using the screen version which has the pattern of the both sides of a 
septum 10 and the electric discharge suppression object 31. Or patterning formation of 
the raw material of the septum 10 completely applied to the tooth-back glass-substrate 



103 side, for example can also be carried out simultaneous in the configuration of a 
septum 10 and the electric discharge suppression object 31 . the resist which has arranged 
this patterning for example, on the above-mentioned raw material -- or after carrying out 
pattern exposure of the above-mentioned raw material to which photosensitivity was 
given at the configuration of a septum 10 and the electric discharge suppression object 
31, it can carry out by applying the sandblasting method etc. Thus, since the separate 
formation process for the electric discharge suppression object 31 is not needed, the 
electric discharge suppression object 31 can be formed, without causing increase of the 
number of manufacturing processes, and complication of a manufacturing process. 
[0146] Moreover, since it does not touch but a crevice exists among both, the electric 
discharge suppression object 31 and a septum 10 do not bar operation of the exhaust air 
process at the time of manufacture of AC-PDP, and the gas introduction process for 
electric discharge. 

[0147] In addition, as shown in AC-PDP56A of drawing 16 , you may form the electric 
discharge suppression object 31 lower than a septum 10. Here, as shown in drawing 16 , 
when the fluorescent substance layer 109 is arranged on the crowning by the side of the 
front-windshield substrate 102 of the electric discharge suppression object 31, the 
element which consists of the fluorescent substance layer 109 and the electric discharge 
suppression object 31 on the crowning concerned is called "electric discharge suppression 
object 31 A." In AC-PDP56A, although the crevice is prepared between the electric 
discharge suppression obj ects 3 1 and 3 1 A and dielectric-layer 1 06 A, the electric 
discharge suppression objects 31 and 31 A give the geometry which can suppress electric 
discharge formation within the non-discharging cell NC to the electric discharge 
suppression objects 31 and 31 A. The geometry of the electric discharge suppression 
objects 31 and 31 A is set up so that voltage specifically required in order to form electric 
discharge within the straitness of the above-mentioned crevice or discharge space 111, 
therefore the non-discharging cell NC may become higher than this voltage to the electric 
discharge cell C. Also in this case, the electric discharge suppression objects 31 and 31 A 
are arranged at the point of the transparent electrode Xs which adjoins at least, and the 
gap g between Ys(es) and the train electrodes Wl-Wm crossing in two levels. In addition, 
since the above-mentioned crevice is prepared between the electric discharge suppression 
objects 31 and 31A and dielectric-layer 106 A even if the electric discharge suppression 
objects 31 and 31 A may be in contact with the septum 10 and it is this case as shown in 
drawing 16 , operation of an above-mentioned exhaust air process and the gas 
introduction process for electric discharge is not barred. 

[0148] The <form 6 of operation> above-mentioned electric discharge suppression object 
31 suppresses electric discharge formation within the non-discharging cell NC by 
narrowing the discharge space 1 1 1 of the non-discharging cell NC rather than that of the 
electric discharge cell C, and increasing applied voltage required for electric discharge 
formation rather than it to the electric discharge cell C. If an example is taken by the 
operation which the electric discharge suppression object 31 requires, it is also possible to 
form the element equivalent to the electric discharge suppression object 31 in the front- 
windshield substrate 102 side, and to acquire the effect of the form 5 of operation. The 
form 6 of operation explains AC-PDP57 which has such a form using drawing of 
longitudinal section of drawing 17 . 

[0149] As shown in drawing 17 , AC-PDP57 is replaced with the dielectric layer 106 



(refer to drawing 7 ) as stated above, and is equipped with the dielectric layer 1 16 which 
has a predetermined thickness distribution in the front-windshield substrate 102 side. In 
detail, a dielectric layer 1 16 is arranged electrode covering section 1 16C equivalent to the 
dielectric layer 106 as stated above, and in the non-discharging cell NC, and consists of 
heights 1 16T projected from electrode covering section 1 16C to the tooth-back glass- 
substrate 103 side. In addition, as shown in drawing 17 , when it has the protective coat 
107 as stated above on the front face by the side of the tooth-back glass substrate 103 of a 
dielectric layer 116, the element which consists of a dielectric layer 1 16 and a protective 
coat 107 is equivalent to "dielectric-layer 106A" as stated above, and the element which 
consists of the protective coat 107 on heights 1 16T and the heights 1 16T concerned can 
be caught with "heights (electric discharge suppression object) 1 16TA of dielectnc-layer 
106A." 

[0150] At this time, the geometry of the heights 1 16T concerned and 1 16TA is set up so 
that it may become higher than it [ in / the electric discharge cell C / for voltage required 
in order to form electric discharge within the non-discharging cell NC ]. For example, the 
transparent electrode Xs of electrode covering section 116C and the thickness on Ys are 
set as about 25 micrometers, and the thickness or the height from transparent electrodes 
Xs and Ys to the crowning of heights 1 16T or heights 1 16TA is set as about 50 
micrometers. 

[0151] The unit field AR is cell[ non-discharging ]-ized by arranging the above- 
mentioned heights 1 16T and 1 16TA like the electric discharge suppression object 31 
especially at the point of the transparent electrode Xs which adjoins at least, and the gap 
g between Ys(es) and the train electrodes Wl-Wm crossing in two levels. Thus, in AC- 
PDP57 heights 1 16T of a dielectric layer 1 16 and 1 16TA correspond to the above- 
mentioned electric discharge suppression objects 31 and 31A (refer to drawing 14 - 
drawing 16 ), and the non-discharging cell NC and the electric discharge cell C are 
prescribed by the existence of the heights 116T concerned and 116TA. 
[0152] A dielectric layer 1 16 is formed by the following methods using print processes. 
First a dielectric paste is applied all over the front-windshield substrate 102 side, and 
electrode covering section 116C is formed. Next, using the screen version corresponding 
to the pattern of heights 1 16T, on electrode covering section 1 16C, a dielectric paste is 
applied and heights 1 16T are formed. Dryness / baking process of a dielectric paste may 
be carried out, respectively after each formation of electrode covering section 1 16C and 
heights 1 16T, and after formation of heights 1 16T, it ** and it may be earned out. 
[0153] According to AC-PDP57, the following effects can be acquired while the effect of 
the form 5 of implementation as stated above is acquired. That is, since it becomes 
guidance (guide) into the U character type slot which the septum 10 which the above- 
mentioned heights 1 1 6T and 1 1 6TA adjoined in the lamination process of the front- 
windshield substrate 102 and the tooth-back glass substrate 103 accomplishes, it is hard 
to produce the position gap with the front-windshield substrate 102 and the tooth-back 
glass substrate 103. Consequently, the yield can be raised. 

[0154] In addition, the geometry of heights 1 16T of the dielectric layer 116 illustrated to 
dr awing 17 is good like AC-PDP57A which is changed and is shown in drawing 18 also 
as a form to which heights 1 16TA (it is heights 1 16T of a dielectric layer 1 16 when it 
does not have a protective coat 107) of dielectric-layer 106A contacts the fluorescent 
substance layer 109 by the side of the tooth-back glass substrate 102. In this case, the 



geometry of that is set up so that the protective coat 107 on heights 1 16T or heights 
1 16TA of dielectric-layer 106 A may not touch a septum 10. 
[0155] High contrast and high visibility can be acquired by [ of heights 1 16T of the 
electric discharge suppression object 31 and a dielectric layer 116, and 1 16TA ] making 
black the near portion of the front-windshield substrate 102 at least like the Modification 
1 common to the forms 5 and 6 of operation?-, in addition the black insulating material 30 
(refer to drawing 13 ) as stated above. 

[0156] Moreover, septum 10A (refer to drawing 6 ) in which previous statement moved 
in a zigzag direction to AC-PDP 56, 56A, 57, and 57 A, and the winding mother 
electrodes XAb and YAb may be applied, and the size of the electric discharge cell C and 
the non-discharging cell NC may be changed. 

[0157] AC-PDP58 concerning the form 7 of operation is explained using drawing 19 
equivalent to the <form 7 of operation>, next the plan of drawing 1 . In addition, in order 
to avoid complicated-ization of a drawing, in drawing 19 , illustration of the train 
electrodes Wl-Wm is omitted. 

[0158] As shown in drawing 19 , in AC-PDP58, it replaces with the transparent 
electrodes Xt and Yt (references, such as drawing 1 ) as stated above, and ******s in the 
same position as transparent electrodes Xt and Yt, and Electrodes (a part for part II) Xk 
and Yk (especially, in being required, it attaches suffix i like "the buckling-of-track 
electrodes Xki and Yki", and an imputed relation with the mother electrodes Xbi and Ybi 
is clarified) are arranged. In detail, while the buckling-of-track electrodes Xk and Yk 
have a size of the same grade as the transparent electrodes Xt and Yt as stated above, or 
an outside size, they are carrying out the RO character type or O character type with 
which Openings Xo and Yo were formed in the center section. Especially the buckling- 
of-track electrodes Xk and Yk and the mother electrodes Xb and Yb consist of an opaque 
conductive material. 

[0159] this time - the above ~ the buckling-of-track electrodes Xk and Yk and the 
mother electrodes Xb and Yb can be collectively formed by using the metallic material 
same as an opaque conductive material as a mother electrode For example, package 
formation by the vacuum deposition or print processes is possible. Thus, according to 
AC-PDP58, since the formation process of transparent electrodes Xt and Yt can be 
abolished, it compares with AC-PDP51 grade as stated above, and the total number of 
processes for formation of a line electrode can be cut down and simplified. Consequently, 
low-cost-ization can be attained. 

[0160] In AC-PDP58, although it consists of the line electrodes XI -Xn and a conductive 
material with opaque whole Yl -whole Yn as mentioned above, since Openings Xo and 
Yo are formed in the buckling-of-track electrodes Xk and Yk, more lights can be taken 
out. in addition, even if the buckling-of-track electrodes Xk and Yk are such 
configurations, it is based on the breadth of the electric- field distribution from the 
electrode at the time of voltage impression - oozing out - formation and continuation of 
electric discharge are fully possible In addition, when a size is large outside the buckling- 
of-track electrodes Xk and Yk, it is good also as a form of AC-PDP58A shown in 
drawing 20 . That is, as shown in drawing 20 , you may form the connection sections Xka 
and Yka formed in the RO character (appearance) type center of abbreviation of the 
buckling-of-track electrodes Xk and Yk with an above-mentioned opaque conductive 
material along the 2nd direction D2. In AC-PDP58A, the buckling-of-track electrodes Xk 



and Yk have every two openings Xo and Yo. 

[0161] Now, what is necessary is just to make thinner width of face of each portion of the 
buckling-of-track electrodes Xk and Yk, in order to enlarge more the numerical aperture 
of the buckling-of-track electrodes Xk and Yk. However, only a part to have made it thin 
will be jutted out and the resistance of Electrodes Xk and Yk will increase. If each line 
electrodes XI -Xn and the voltage drop in Yl-Yn (permission) take an example by being 
decided by each line electrodes XI -Xn, and the resistance of Yl-Yn and the discharge 
current value which flows to it and the conventional drive method shown in drawing 30 
will be applied as it is, the above-mentioned voltage drop will increase according to a part 
for the above-mentioned increase of the resistance of the buckling-of-track electrodes Xk 
and Yk. Consequently, the margin of driver voltage will become small by the increment 
of this voltage drop. 

[01 62] Then, even if it is the case where width of face of each portion of the buckling-of- 
track electrodes Xk and Yk is made smaller, the fall of the margin of driver voltage is 
suppressed and the drive method of operating AC-PDP 58 and 58A stably, and dealing in 
it is explained below. Drawing 21 is a timing chart for explaining this drive method, and 
is a timing chart in a maintenance conducting period. In addition, a reset period and an 
address period can apply the conventional drive method shown in drawing 30 . Moreover, 
in order to help an understanding of the following explanation, writing shall be carried 
out by all electric discharge cells in an address period. 

[0163] First, as shown in (c) in drawing 21 , the maintenance pulse Vsa is impressed to 
line electrode Xi+1 during time tl - time t2, and as shown in (a) in drawing 21 , the 
maintenance pulse Vsa is impressed to the line electrode Xi during the subsequent time t3 
- time t4. At this time, as shown in (d) in drawing 21 , the maintenance pulse Vsb is 
impressed to line electrode Yi+1 during time tl - time t4. And the maintenance pulse Vsa 
is impressed to line electrode Xi+1 during time t5 - time t6, and the maintenance pulse 
Vsa is impressed to the line electrode Xi during the continuing time tl - time t8. At this 
time, as shown in (b) in drawing 21 , the maintenance pulse Vsb is impressed to the line 
electrode Yi during time t5 - time t8. The predetermined number of these maintenance 
pulses Vsa and Vsb is impressed. 

[0164] In the line electrode Yi and the electric discharge cell C specified Xi+1, 
maintenance electric discharge arises by impression of the maintenance pulses Vsa and 
Vsb at time tl and t6, and maintenance electric discharge is formed in the electric 
discharge cell C specified by line electrode Xi+1 and Yi+1 in time t2 and t5. Moreover, 
at time t3 and t5, maintenance electric discharge arises in the electric discharge cell C 
specified by the line electrodes Xi and Yi. in addition, the time tl and t7 ~ setting - the 
line electrode Xi and line electrode Yi-1 (the same voltage as the line electrode Y+l is 
supplied) ~ the electric discharge cell C specified and line electrode Yi+1, and line 
electrode Xi+2 (the same voltage as the line electrode Xi is supplied) ~ with, the electric 
discharge cell C specified comes out, respectively, and maintenance electric discharge 
arises [ with, ] 

[0165] If its attention is paid to the electric discharge cell C arranged at the both sides at 
this time Yi, for example, a line electrode, single-sided every timing will be shifted to the 
line electrode Yi, and maintenance electric discharge will be formed. If it puts in another 
way, in the electric discharge cell C arranged on both sides of the mother electrode Ybi of 
the line electrode Yi at one side, and the electric discharge cell C arranged at the another 



side side, electric discharge will not be formed simultaneously. For this reason, to the line 
electrode Yi, while the discharge current of the electric discharge cell C which is with 
line electrode Xi+1 in time tl and t6, with is specified flows, the discharge current of the 
electric discharge cell C which is with the line electrode Xi in time t3 and t5, with is 
specified flows. Therefore, according to the drive method shown in frawing21 the 
discharge current of all the electric discharge cells C arranged at the both sides of he me 
electrode Yi can reduce by half the instantaneous carrying current which flows to the line 
electrode Yi as compared with the conventional drive method (refer to drawing 30 ) 
which flows simultaneously. Of course, this point is appropnate about all the me 
electrodes Xl-Xn, and Yl-Yn(s). Consequently, though the line electrodes XI -Xn and 
the resistance of Yl-Yn double, for example by making small width of face of the 
buckling-of-track electrodes Xk and Yk, the margin of equivalent driver voltage is 
LcuraWe Thereby, the stable drive of AC-PDP 58 and 58A is realizable, increasing more 
the numerical aperture of the buckling-of-track electrodes Xk and Yk. 
[01661 In addition, you may apply the electrode which replaces with the transparent 
electrodes Xs and Ys, such as AC-PDP56 (refer to drawing 14 ) as stated above, and 
consists of an opaque conductive material. At this time, Openings Xo and Yo are formed 
in the portion in the electric discharge cell C of the electrode which consists of a starting 
opaque conductive material like AC-PDP58B shown in the plan of drawing 22 , and a 
predetermined numerical aperture is set as it. 

mi671 Now AC-PDP which constituted the line electrode 104,105 of conventional AC- 
PDP101 only from a metal electrode, without using a transparent electrode is indicated by 
TP 10-149774 A AC-PDP indicated by the official report concerned is one pair of hne 
electrodes (2)'like conventional AC-PDP101, with one display line is constituted. For this 
Sson, the drive method shown in drawing 21 to the AC-PDP concerned is mapplicable. 
It is because timing is shifted for every predetermined group and maintenance electric 
discharge forms two or more electric discharge cells C which constitute one display line 
from a drive method of drawing 21 . Here, every [ of the electric discharge cell C 
aZged with the above^rtoed group at the both sides of the ^«^°??J™ 
electrode Yi / one side ] corresponds. That is, in AC-PDP indicated by the offiaaUeport 
concerned, it is because group division cannot be earned out ™*™f G "^ e 
discharge in each electric discharge cell C which constitutes one display line cannot be 

[o™8 e ] d AC-PDP61 concerning the <form 8 ofop^^.i^^ of operation is 
explained using the typical plan of drawing 23_ . Since AC-PDP61 has the feature in he 
mother electrodes Xb and Yb, it is extracting and illustrating this point m drawing 23 
Components other than the mother electrodes Xb and Yb can apply a thing equivalent to 

r0^69U P nAC-PDP51, the width of face of the mother electrodes Xb and Yb of AC- 
PDP61 is as narrow as a center to the size in a direction perpendicular to the width of face 
or the band-like longitudinal direction of the mother electrodes Xb and Yb being _fixed, 
and it is so large that it goes to each edge so that it may understand, ^^ md 
drawing 1 as stated above are compared. In detail, the width of face of the mother 
eSS 5b and Yb of AC-PDP61 is set up near the center of ^AC-PDP so widely [ i is 
of the same grade as the mother electrodes Xb and Yb of AC-PDP51 U and that it goes to 
each edge. For this reason, the mother electrodes Xb and Yb of AC-PDP61 have 



resistance lower than the mother electrodes Xb and Yb of AC-PDP51 as a whole. 
[0170] Therefore, according to AC-PDP61, only a part with resistance lower than the 
mother electrodes Xb and Yb of AC-PDP51 can reduce the voltage drop by the mother 
electrodes Xb and Yb. Consequently, the margin of driver voltage can be expanded with 
the fall of the above-mentioned voltage drop, and AC-PDP61 can be made to drive more 
stably. 

[0171] Here, in order to acquire the effect of reduction of the voltage drop by the mother 
electrodes Xb and Yb, you may make reverse the configuration of the mother electrodes 
Xb and Yb of AC-PDP61 at a center and each edge. That is, the width of face of the 
mother electrodes Xb and Yb may be set up like AC-PDP61A shown in drawing 24 to the 
same extent [ as the mother electrodes Xb and Yb of AC-PDP51 ] near the edge of AC- 
PDP, and you may set up so widely that it goes in the center. Since especially supply of 
each predetermined voltage to each line electrodes Xi and Yi is performed from the edge 
of the mother electrodes Xbi and Ybi, since it is distant from the edge, by AC-PDP61A, a 
voltage drop can reduce the voltage drop near [ large ] a center sharply, for this reason, 
according to AC-PDP61 A, as compared with above-mentioned AC-PDP61, the margin of 
above-mentioned driver voltage is boiled further, is expanded, and it may drive still more 
stably 

[0172] In addition, in AC-PDP 61 and 61 A, luminescence from the electric discharge cell 
C is shaded, and brightness falls [ the part to which the width of face of the mother 
electrodes Xb and Yb increased ] rather than AC-PDP51 grade. By the way, on a CRT 
(Cathode Ray Tube) display, even if a certain thing also has the 1 :2 more than brightness 
ratio of the periphery of a screen, and a center section and it gives a brightness ratio of 
this level also in AC-PDP, the remarkable fall of visibility is not caused. That is, from a 
viewpoint of visibility, it can be said that AC-PDP61 with central brightness higher than 
a right-and-left edge is more practical than AC-PDP61 A. 

[0173] For this reason, what is necessary is just to specify the configuration of the mother 
electrodes Xb and Yb appropriately based on both the viewpoints of expansion of the 
margin of driver voltage, and reservation of visibility. In addition, the configuration of 
the mother electrodes Xb and Yb concerning the form 8 of operation is applicable to each 
AC-PDP as stated above. 

[0174] <Conclusion> In above-mentioned AC-PDP51 grade, although transparent 
electrodes Xt and Yt etc. were made into the square, as long as it is the configuration 
which can form above-mentioned discharging gap DG, you may be other configurations. 
This point is the same also about the buckling-of-track electrodes Xk and Yk of AC-PDP 
58 and 58A. 

[0175] Moreover, although the AC-PDP51 grade described the case where the front- 
windshield substrate 102 was made into the screen, it is also possible by being a 
transparent electrode, with forming the train electrodes Wl-Wm to make the tooth-back 
glass substrate 103 into the screen. At this time, you may form as an electrode pattern 
with which the mother electrodes Xbl-Xbn, such as these electrodes Xt and Yt, Ybl- 
Ybn, etc. were united with transparent electrodes Xt and Yt etc. using the opaque 
electrode material. 

[0176] Furthermore, the technical thought of AC-PDP51 grade is applicable also to 
opposite 2 electrode type AC-PDP. an electric discharge cell and a non-discharging cell 
can be formed by controlling this thickness of 2 inter-electrode discharge space that 



counters at the time [ thickness ] (for example, the above-mentioned black insulating 

material 30 and electric discharge suppression object 31 grade ~ with) 

[0177] 

[Effect of the Invention] (1) According to invention concerning a claim 1, in a direction 
parallel to a display line, a non-discharging gap intervenes between two discharging gaps. 
Therefore, as compared with the conventional alternated type plasma display panel by 
which the discharging gap adjoined and has been arranged along this direction, the 
discharge in other electric discharge cells in which induction is carried out by electric 
discharge (and voltage and electric field for control of the electric discharge concerned) 
in each electric discharge cell at the time of the drive to the display line concerned can be 
suppressed and prevented sharply. 

[0178] (2) According to invention concerning a claim 2, the effect of the above (1) can be 
acquired in a so-called 3 electrode side electric discharge type alternated type plasma 
display panel. 

[0179] (3) Since according to invention concerning a claim 3 the height of electric 
discharge can be made low and loss (energy) of the electron under electric discharge can 
be reduced sharply, luminous efficiency is improvable. 

[0180] (4) According to invention concerning a claim 4, on the whole surface of an 
alternated type plasma display panel, the effect of the above (1) or either of (3) can be 
acquired. 

[0181] (5) According to invention concerning a claim 5, the same effect as the above (4) 
can be acquired. When the topology concerned is especially applied to the alternated type 
plasma display panel concerning a claim 3, reactive power can be suppressed sharply. 
[01 82] (6) According to invention concerning a claim 6, the effect of the above (1) can be 
acquired in a so-called 3 electrode side electric discharge type alternated type plasma 
display panel. 

[01 83] (7) According to invention concerning a claim 7, even if it is the case where a 
position gap arises even if on the occasion of the lamination of the 1st substrate and the 
2nd substrate, an electric discharge cell and a non-discharging cell can be formed 
certainly. For this reason, as compared with the alternated type plasma display panel 
concerning a claim 2, the alignment precision in the above-mentioned lamination process 
can be eased. 

[0184] (8) According to invention concerning a claim 8, the package formation of an 
electric discharge suppression object and the septum can be carried out. For this reason, 
an electric discharge suppression object can be formed, without causing increase of the 
number of manufacturing processes, and complication of a manufacturing process. 
[0185] (9) Since the heights which are electric discharge suppression objects serve as 
guidance (guide) to two or more discharge space which a septum divides in the 
lamination process of the 1st substrate and the 2nd substrate according to invention 
concerning a claim 9, do so the effect of being hard to produce the position gap with the 
1st substrate and the 2nd substrate. 

[0186] (10) According to invention concerning a claim 10, since it has a crevice between 
an electric discharge suppression object and a septum, don't bar operation of the exhaust 
air process at the time of manufacture of an alternated type plasma display panel, and the 
gas introduction process for electric discharge. 

[01 87] (11) According to invention concerning a claim 1 1 , high contrast and high 



visibility can be acquired. 

[0188] (12) According to invention concerning a claim 12, on the whole surface of an 
alternated type plasma display panel, the effect of the above (6) or either of (1 1) can be 
acquired. 

[0189] (13) Since according to invention concerning a claim 13 the utilization factor of a 
screen product is higher than an alternated type plasma display panel (alternated type 
plasma display panel concerning a claim 16) with the equal size of an electric discharge 
cell and a non-discharging cell when it has the same panel area and same resolution, 
luminous efficiency can be improved more. Furthermore, when making the size of panel 
area and an electric discharge cell the same as that of the alternated type plasma display 
panel concerning a claim 16, the alternated type plasma display panel of high resolution 
can be realized more. 

[0190] (14) for example, two septa and the 2nd substrate which adjoin according to 
invention concerning a claim 14 -- with, when forming a fluorescent substance layer in 
the U character type slot formed, the portion in the non-discharging cell of the fluorescent 
substance layer concerned can be made thicker than the portion in this electric discharge 
cell A part to emanate to a non-discharging cell side by this among the ultraviolet rays by 
the electric discharge produced in the electric discharge cell is convertible for the light in 
the fluorescent substance layer in the above-mentioned non-discharging cell. That is, the 
use efficiency of ultraviolet rays can be improved as compared with the alternated type 
plasma display panel by which the septum has been arranged in the shape of a straight 
line. Since the portion which originates in the difference in the above-mentioned 
fluorescent substance layer thickness, and constitutes the non-discharging cell of the 
discharge space at this time is narrower than the portion which constitutes this electric 
discharge cell, the effect that it can prevent more certainly can also obtain generating of 
electric discharge in a non-discharging cell. 

[0191] (15) According to invention concerning a claim 15, even if it is the case where a 
septum is formed in the shape of a straight line, an electric discharge cell can be made 
larger than a non-discharging cell. For this reason, a chip of a septum, breakage, etc. 
which are easy to generate when a septum is made to move in a zigzag direction can fully 
be suppressed. 

[0192] (16) According to invention concerning a claim 16, since a septum can be formed 
in the shape of a straight line, for example, the conventional septum formation process 
can be applied as it is, and generating of a chip, breakage, etc. can form the septum which 
can enough be suppressed. 

[0193] (17) According to invention concerning a claim 17, the effect of the above (1) can 
be acquired in a so-called 3 electrode side electric discharge type alternated type plasma 
display panel. 

[0194] (18) According to invention concerning a claim 18, the effect of the above (17) 
can be acquired on the whole surface of an alternated type plasma display panel. 
[0195] (19) According to invention concerning a claim 19, the same effect as the above 
(18) can be acquired. Especially, reactive power can be suppressed sharply. 
[0196] (20) According to invention concerning a claim 20, in the alternated type plasma 
display panel of a claim 17, the same effect as the above (13) can be acquired. 
[0197] (21) According to invention concerning a claim 21, since the amount of part I is a 
straight line-like, it can fully suppress generating of the fault of configurations, such as a 



pattern chip for part I, as compared with the case where this is made to move in a zigzag 
direction. 

[0198] (22) According to invention concerning a claim 22, in the alternated type plasma 
display panel of a claim 17, the same effect as the above (14) can be acquired. 
[0199] (23) According to invention concerning a claim 23, package formation of the part 
for the 1st and part II can be carried out. Thereby, the total number of processes for 
formation of the 1st and 2nd electrodes can be cut down and simplified rather than the 
case where a transparent electrode is used for a part for part II. Consequently, low-cost- 
ization can be attained. 

[0200] (24) According to invention concerning a claim 24, contrast and visibility higher 
than the plasma display panel which has the so-called black stripe can be acquired. 
[0201] (25) According to invention concerning a claim 25, since discharge space in a 
non-discharging cell can be narrowed by black insulating material, formation of the 
electric discharge (discharge) in the non-discharging cell concerned can be prevented 
more certainly. 

[0202] (26) According to invention concerning a claim 26, there is an advantage that the 
existing septum formation process can be used as it is only by black-izing a septum raw 
material for black insulating material a part of septum or when supposing all and 
forming. 

[0203] (27) Securing visibility by setting up the width of face for part I so widely [ a 
center is narrow, and ] that it going to each edge according to invention concerning a 
claim 27, the margin of driver voltage can be expanded and it is possible to make an 
alternated type plasma display panel drive stably. Moreover, it is possible by setting up 
the width of face for part I so narrowly [ a center is large, and ] that it going to each edge 
to expand the margin of driver voltage more and to make an alternated type plasma 
display panel drive still more stably as compared with the case where an above- 
mentioned center is narrower than each edge. 

[0204] (28) According to invention concerning a claim 28, as compared with the case 
where it has uniform width of face equivalent to the width of face of the center 
concerned, resistance for part I can be lowered and the voltage drop by part for part I can 
be reduced. Consequently, the margin of driver voltage can be expanded and an 
alternated type plasma display panel can be made to drive stably. Although the brightness 
near an edge becomes low as compared with a center at this time, the remarkable fall of 
visibility is not caused. 

[0205] (29) According to invention concerning a claim 29, it is possible to expand the 
margin of above-mentioned driver voltage more, and to make an alternated type plasma 
display panel drive still more stably as compared with the alternated type plasma display 
panel concerning a claim 28. 

[0206] (30) According to invention concerning a claim 30, the plasma display equipment 
which can demonstrate the effect of the above (1) or either of (29) can be obtained. 
[0207] (31) According to invention concerning a claim 31, the instantaneous carrying 
current which flows to the 1st and 2nd electrodes can be reduced. For this reason, the 
voltage drop by resistance of the 1st and 2nd electrodes can be suppressed, and the stable 
drive of an alternated type plasma display panel can be realized. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

fDrawing 11 It is a plan for explaining the structure of the alternated type plasma display 
panel concerning the gestalt 1 of operation. 

fDrawing 21 It is the plan expanding and showing the important section of the structure of 
the alternated type plasma display panel concerning the gestalt 1 of operation. 
fDrawing 31 It is the plan showing typically the array of the electric discharge cell and the 
non-discharging cell in the alternated type plasma display panel concerning the gestalt 1 
of operation. 

fDrawing 41 It is a plan for explaining other structures of the alternated type plasma 
display panel concerning the gestalt 1 of operation. 

fDrawing 51 It is the block diagram showing the whole plasma display equipment 
composition concerning the gestalt 1 of operation. 

fDrawing 61 It is a plan for explaining the structure of the alternated type plasma display 
panel concerning the gestalt 2 of operation. 

fDrawing 71 It is drawing of longitudinal section of the alternated type plasma display 
panel concerning the gestalt 2 of operation. 

fDrawing 81 It is a plan for explaining the structure of the alternated type plasma display 
panel concerning the form 3 of operation. 

fDrawing 91 It is a plan for explaining the structure of the alternated type plasma display 
panel concerning the modification 1 of the gestalt 3 of operation. 

fDrawing 101 It is a plan for explaining the structure of the alternated type plasma display 
panel concerning the common modification 1 of the gestalten 1-3 of operation. 
fDrawing 111 It is the plan in which expanding an important section and showing the 
structure of the alternated type plasma display panel concerning the common 
modification 1 of the gestalten 1-3 of operation. 

fDrawing 121 It is a plan for explaining other structures of the alternated type plasma 
display panel concerning the common modification 1 of the gestalten 1-3 of operation. 
fDrawing 131 It is a plan for explaining the structure of the alternated type plasma display 
panel concerning the gestalt 4 of operation. 

fDrawing 141 It is a plan for explaining the structure of the alternated type plasma display 
panel concerning the gestalt 5 of operation. 

fDrawing 151 It is a perspective diagram for explaining the structure of the alternated 
type plasma display panel concerning the gestalt 5 of operation. 

fDrawing 161 It is a perspective diagram for explaining other structures of the alternated 

type plasma display panel concerning the gestalt 5 of operation. 

fDrawing 171 It is drawing of longitudinal section for explaining the structure of the 

alternated type plasma display panel concerning the gestalt 6 of operation. 

fDrawing 181 It is drawing of longitudinal section for explaining other structures of the 

alternated type plasma display panel concerning the gestalt 6 of operation. 

fDrawing 191 It is a plan for explaining the structure of the alternated type plasma display 

panel concerning the gestalt 7 of operation. 

fDrawing 201 It is a plan for explaining other structures of the alternated type plasma 
display panel concerning the gestalt 7 of operation. 

fDrawing 211 It is a timing chart for explaining the drive method of the alternated type 
plasma display panel concerning the gestalt 7 of operation. 



[Drawing 22] It is a plan for explaining the structure of further others of the alternated 
type plasma display panel concerning the gestalt 7 of operation. 

[Drawing 231 It is a plan for explaining the structure of the alternated type plasma display 
panel concerning the gestalt 8 of operation. 

[Drawing 24] It is a plan for explaining other structures of the alternated type plasma 
display panel concerning the gestalt 8 of operation. 

[Drawing 251 It is the perspective diagram showing the structure of the alternated type 
plasma display panel concerning the 1st conventional technology. 
[Drawing 261 It is the plan showing the structure of the alternated type plasma display 
panel concerning the 2nd conventional technology. 

[Drawing 271 It is drawing of longitudinal section showing the structure of the alternated 

type plasma display panel concerning the 2nd conventional technology. 

[Drawing 281 It is the perspective diagram showing the structure of the alternated type 

plasma display panel concerning the 3rd conventional technology. 

[Drawing 291 It is the perspective diagram showing the structure of the alternated type 

plasma display panel concerning the 4th conventional technology. 

[Drawing 301 It is a timing chart for explaining the drive method of the conventional 

alternated type plasma display panel. 

[Description of Notations] 

10 10A A septum, 

14, 15, 18 A drive circuit, 

30 Black insulating material, 

31 31 A An electric discharge suppression object, 

40 A control circuit, 

41 Power circuit, 

50 Plasma display equipment, 

51-58, 51 A, 53A, 54A, 56A, 57A, 58A, 58B, 61, 61 A Alternated type plasma display 
panel, 

102 A front-windshield substrate (the 1st substrate), 

103 Tooth-back glass substrate (the 2nd substrate), 
106, 106 A, 116 A dielectric layer, 

1 16C Electrode covering section, 

1 16T, 1 16TA Heights (electric discharge suppression object), 

1 1 1 Discharge space, C An electric discharge cell, 

D1,D2, D3 A direction, 

DG Discharging gap, 

bl, dgl, dgl2, ngl, ngl2, a ngl A interval, 

dgw, dgw2 Width of face, 

g A gap, 

NC A non-discharging cell, 
NG A non-discharging gap, 

Xbi and Ybi, XAbi, YAbi (i=l-n) Mother electrode (a part for part I), 
Xi, Yi A line electrode (the 1st or the 2nd electrode), 
Xk, Yk, Xki, Yki (i=l-n) Buckling-of-track electrode (a part for part II), 
Xka, Yka The connection section, 



Xt, Yt, Xs, Ys, XAt, YAt, Xti and Yti, XAti, YAti, Xsi, Ysi (i=l-n) A transparent 
electrode (a part for part II), 

Xo, Yo Opening, Wj (j=l-m) train electrode (the 3rd electrode). 
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